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get there a lot faster."

"Gee, that's swell,'" said the

Sea Horse, and paid

put on the flipper and slithered off

at twice the speed.

"I'm going out to f

"You're in 1luck," s

A MORAL

Once upon a time a Sea Horse
gathered up his seven pieces of eight
and cantered out to find his fortune.
Before he had traveled very far he met
an Eel, who said,
"Psst. Hey, bud. Where 'ya goin'?"
"I'm going out to find my fortune,"
Replied the Sea Horse, proudly.
"You're in luck,'" said the Eel. '"For
four pieces of eight you can have this

speedy flipper, and then you'll be able to

the money and

Soon he came upon a Sponge,

who said, "Psst. Hey, bud. Where

'ya goin'?"

ind my fortune," replied the Sea Horse.

aid the Sponge. '"For a small fee I will
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let you have this jet-
propelled scooter so that you
will be able to travel a lot
faster."
So the Sea Horse bought

'////// the scooter with his remaining

money and went zooming thru

the sea five timés as fast.
Soon he came upon a Shark, who said, '"Psst. Hey, bud.
Where 'ya goin'?"
"I'm going out to find my fortune,'" replied the Sea
Horse.
"You're in luck. If you'll
take this short cut," said the

Shark, pointing to his open
SHORT CUT

mouth, '"you'll save yourself

a lot of time." —~———
"Gee, thanks," said the

Sea Horse, and zoomed off into
the interior of the Shark, there
to be devoured.
The moraltof this
fable is that if you're not

.sure where you're going,

'you're liable to end up

someplace else,

Reprinted with permission
Robert F. Mager, Ph.D.
PREPARING INSTRUCTIONAL OBJECTIVES
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KEYNOTE ADDRESS

David D. Dominick
. Commissionehr
Fedenral Water PolLution Contrhol Administration
U. S. Depanrntment of the Intenion
Washington, D. C.

It is a pleasure for me to address this conference.

I feel that the waste treatment plant operator is a key
figure in the fight for clean water. I am glad to see him
receive this kind of attention. I understand that this
conference deals with many of the specifics of operator
training, but I want to take a few minutes to discuss with
you some of the broader poliéy considerations that I think
are important.

One of the significant characteristics of the Nixon
Administration is, and will continue to be, an emphasis on
the enforcement of the water quality standards. Since these
standards ‘establish goals for upgrading and maintaining the
quality of receiving streams, there will be a great deal of
pressure on State and local governments and private industry
to improve the quality of effluent from waste treatment
plants. This means better'operation and maintenance of
plants. In other words, the operator must do a better job.

While we are going to be putting"pr-essﬁre on with one

hand, we are going to be trying to help with the other hand.
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It is in this context that I want to discuss with you what
must be done.

There are three important things we can do to improve
the performance of operators:

1. We can recruit higher quali.ty trainees';

2. We can provide adéquaté tréining, both in terms of
initial instruction and subsequent skill, upgrading and

maintenance; and

3. We can retain our better operators by improving job
conditions.

This last item brings me to a critical point -- much
time spent on training operators is wasted where a plant or
a system has a high turnover rate. Where a high turnover
rate exists there is a constant stream of new recruits who

require orientation and initial instruction. When a large

amount of training resources must be devoted to this function,

less remains for the effort to upgrade or update the skills

of the remaining employees. This latter effort, where you

deal with persons who have some interest and job experience -

upon which to build, can be extremely productive in terms

of improving plant performance.

I suspect that few people would argue with the proposi-

tion that limited training programs could be more productive
if they could be concentrated on skill.enhancement of ex-
perienced employees instead of being spent on introductory-
level courses. The question, of course, centers on how to

avoid high turnover rates.
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What must be done to retain experienced operators?

Simply put, job conditions must be improved:

--Wages must be increased to the point where competent,
experienced operators do not forego better pay by continuing
work at the treatment plant; |

--Jobs should be structured so that the operator will
have before him, and be aware of, a clearly defined career
ladder that will serve as a goal, that will provide him with
an incentive to improve his capabilities;

--The image of the operator must be improved. The public
must be made aware of the importance of his contribution.

Only when this has occurred will an appropriate level of
public recognition and respect be accorded operators. And
all this must happen before we can ré:asonably expect that
operators will be proud of their jobs.

Many other items could be iisted, but I feel they all
deal with making the operator occupation one in which the
operator can be satisfied -- one in which he can develop and
expand his skelf-respect over a period of years. 'This will occur
oniy when opefators feei they are adequately paid, where
there is tangible incentive for impro\ring one's sklills,
and where an operator is proud of his job -- proud of working
at a waste treatment plant. |

I am nct making a plea for municipalities and industries
to spend a lot of money simpiy to make operators happy.

Rather, what I am speaking about is sound business practice.
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Spending money to achieve improvements in operator recruit-
ment, training and retention can result in large-scale savings.
In terms of plant investment, by improving plant performance
we can avoid the unnecesséry replacement of existing plants
which are not meeting water quality standards but are basically
capable of doing so. In some cases these plants may never
have been operated at their full capacity levels. By im-
provingv plant maintenance we can greatly enhance the useful
1ife of a plant, thereby reducing the capital requi‘rements
for plant replacement.

Let me return to an earlier topic that also has a signifi-
cant impact on operation and maintenance costs -- turnover.
Turnover is extremely costly. A great deal of money and
supervisory and administrative time is spent in recruiting,
orienting and providing basic instruction to new operators.

This cost can be reduced by lowering. the turnover rate.

Further, if we assume that experienced operators will out-

perform less experienced operators, we can see another impact
of a high turnover rate. Average experience of the individual
operator is ten years if the turnover rate is 10 percent, but
is only 3-1/3 years if the rate is 30 percent.

The decision on whether to commit funds to improve
operator recruitment, training and reténtion should take into
account all costs -- not justl the costs associated with re-
cruitment, training and retention. 'The costs of not im-

proving recruitment, training and retention must also be
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considered. These costs include unnecessary investments
in new facilities and the costs of a high turnover rate.
And there are perhaps even more important costs -- closed
swimming beaches, fish kills, and a general assault on the
senses, which result from the detrimental impact on water
quality of a poor plant operation.

Nationwide polls reflect the public's concern with
water pollution. For example, a poll published last month

by Newsweek Magazine shows that 56 percent of those queried

v B b e S e B s ot A 7 o © A e M e i e e e o 8 et R H i 12t ot e i a

believed that the government should spend more money on air
and water pollution. This was a top percentage figure. And
only 3 percent said the government should spend less money
on air and water pollution.

Earlier in the year, a Gallup poll showed that 51 per-
cent of all persons interviewed were ''deeply concerned" |
about environmental pollution. The poll showed that nearly
three-fourths of .those interviewed were willing to pay some-
thing in additional taxes to improve our natural surroundings.

Certainly the results of these and other polls show
that the American people are keenly aware of the benefits
provided by clean water and are willing to pay for these
benefits.

I have Been speaking only about water pollution control,
but we at FWPCA realize that water pollution control is
but one important aspect of a broader concern that will be

receiving increasing emphasis over the next several years.
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This is concern both at policy levels and at the grassroots
about the quality of life in America. I think this is one
of the reasons for the discontentment of the young people --
they realize that some basic things, like water and air,
could be much better than they are. A manifestation of
FWPCA's concern with the broader aspects of environmental
quality control is the cooperative approach being taken to
the development of a manpower planning system. FWPCA
staff is working with the Department of Health, Education,
and Welfare's Consumer Protection and Environmental Health
Service (CPEHS) on the development of a manpower planning
system that would span the environmental fields -- including
such areas as water pollution, air pollution, solid waste,
water supply and noise.- The primary reason for making this
type of consolidation is that these fields often compete
with each other for the same occupational and educational
groups -- for example, sanitary engineers are sought by
most of these programs.

We are looking towards the increased funding authoriza-
tion for manpower planning contained in S. 7, a bill pending
before the Congress, to finance FWPCA's costs of developing
and participating in such a system. Dr. Hirsch, FWPCA's
Assistant Commissioner for Operations, will go into greater .
detail on this extremely important manpower planning program

in his presentation (see pages 81 to 92 ).

| 17 i
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Under consideration by the Congress is H. R. 4148 a

bill dealing with water pollution control which contains

training provisions aimed at improving plant operation and

maintenance. Congressman William C. Cramer, tonight's
banquet speaker, developed these provisions.

The provisions of both the Senate and House bills
will be of great assistance to us in our training program.
I hope that the Congress will act favorably and soon on
them.

In addition to our concern for coordinating with other
Federal agencies, State and local government agencies,
private industry and the academic community -- we realize
that much can be accomplished within FWPCA by devoting in-
creased attention to the manpower aspects of many of our
activities. We are already pursuing this course of action.
In connection with our waste treatment construction grants.
program, we are devoting increased attention to operation
and maintenance of plants. Projections of future plant
construction form a base for estimating one aspect of the
demand for new operators.,

We have established a regular procedure at FEWPCA to
gather information on manpower requirements or utilization
in conjunction with work performed for us under grants and
contracts.

Planning activities can also serve as indicators of

likely future demand for personnel of all types.

i
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Implementation schedules of the water quality standards
program provide us with specific data on new plant construc-

tion.

In short, we know that data about manpower demand and

utilization can be generated by applying information developed
through many FWPCA programs -- and we plan to see that it is.
Now let me return to the three steps to improving
operator performance that I mentioned before, and indicate
where I think FWPCA can be of assistance.
First, we need to recruit higher quality trainees.
This involves improving wages and other job conditions,"
enhancing the image of the operator occupation, and doing a
better promotion and recruitment job. FWPCA intends to
contribute towards this effort by preparing one or more
films dealing with the importance of the operator, and in-
dicating the opportunities that can be available to operators
in progressive systems. These films will be made available
to governmental agencies, public interest groups, profes-
sional groups and other organizations interested in studying
or publicizing the need for improved operator performance.
We will also furnish advice and consultation on improving
job conditions and recruitment efforts to State and local

governments as requested, since this is an especially severe

problem for them.
Interested agencies should make the initial contact

with a FWPCA regional office. These are located in Boston,
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Massachusetts; Charlottesville, Virginia; here in Atlanta;
Cincinnati, Ohio; Chicago, Illinois; Kansas City, Missouri;
Dallas, Texas; Portland, Cregon; and San Francisco, Cali-
fornia. Each region has a Manpower Development and Train-
ing Officer who is responsible for FWPCA manpower improve-
ment programs in that region.

Second, we need to provide adequate training for new
and existing operators. Dr. Hirsch plans to go into some
detail on current and proposed FWPCA activities in this
area. I do want to mention a spin-off from our manpower
planning activity. One aspect of determining the potential
supply of trained manpower is to survey existing training
opportunities. We plan to make this information available
to everyone responsible for training through the creation
of a Training Information Exchange. At this point the
location and details of operation of this activity have not

been established. However, the objective of the Training

Information Exchange is organized, comprehensive information.

When this service is operational, a municipal: or .industrial
official responsible for operator training will be able to
have before him a listing of all training opportunities
that might meet his needs, including information on training
dates, duration of courses, cost, location, and a brief
description of the course's contents.

Third, we need to retain our experienced operators.

Many of the factors I mentioned under the first item, the

I

20
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recruitment of higher quality trainees, applies here as

well. FWPCA plans to concentrate on enhancing the operator's

image so as to make the occupation more attractive. I
mentioned that we plan to prepare films and stand ready to
serve as consultants. We look forward to working especially
closely with State and local governments to help them reduce
turnover rates -- since they have more serious problems in

this - area than do industrial plants.

The responsibilities for efforts to improve the operators’

contribution to water pollution control rest heavily upon

State and local governments, particularly with regard to

wage levels. State and local governments require and deserve

assistance in carrying out these responsibilities and such as-

sistance is available from FWPCA, educational institutions,
and a variety of public and private organizations.

For example:

--Junior colleges and community colleges are actively
seeking roles in operator training. FWPCA has assisted
several institutions to qualify for funding by other Federal
agencies.

--We are exploring the possibility of encouraging
secondary schools to introduce an emphasis on pollution con-
trol in high school science courses. We hope to award a
developmental grant in this area this Fall.

--The League of Women Voters is conducting a public in-

formation program keyed to future water needs. This consists

—a . D b T O N T S

[ )

l CoskoA. ' Lm!

= ol U WM el




11
of a series of regional meetings and study sessions with
community leaders.

--The American Public Works Association has proposed a
study of the manpower requirements of local sewage collection
systems. This proposal is currently under study within FWPCA.

--And finally, this important conference, which was
arranged by Clemson University.

At this point, I wish to express my personal thanks to
Clemson University for conceiving and organizing this
splendid conference. This is the first meeting of its kind
and I think that this is really a historic milestone in our
effort to focus proper attention on manpower and training
needs in the field of environmental quality control.

This conference will be a contributor to the growing
crusade within America to enhance and preserve environ-
mental quality. |

Effective and efficient operation of treatment plants
is of paramount importance in our drive for clean water.

So it boils down to this. Treatment plant operators
are an essential, a vital, factor in the national clean
water program. Without good plant operators in sufficient
numbers we'll never make it.

The task of upgrading and improving the operator oc-

cupation and thereby increase the operators' contribution

e e B ey T e
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will be accomplished if we choose to mount a coordinated,
cooperative approach which utilizes the brain power,
facilities and funds of a wide variety of public and private
organizations. For my part, I plan to see that FWPCA plays

a full and active part in this most .critical effort.

IR |
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TRAINING PROBLEMS AND NEEDS OF THE LOCAL LEVEL

ORANGE COUNTY, CALTIFORNIA

Fred A. Hanrpen
County Sanitation DLstricits

0
Orange County, Caligornia

INTRODUCTION

During the past several years state and local agencies
have invested billions of dollars to upgrade existing waste-
water treatment facilities and to construct completely new.
plants where none existed. Since 1956, the federal govern-
ment alone has invested over a billion dollars to improve
the nation's water quality. Today, tremendous financial
assistance programs for the construction of additional
future facilities are being considered at all levels of
government. However, this in itself will not solve our
nation's water pollution problems.

Our industry must have properly trained, skilled
personnel to operate the facilities which are becoming more
complex every day. Many times treatment works have been
designed and constructed with little or no thought given
to who would operate them after completion. More often
than we like to admit, a treatment facility is staffed by
personnel who were not able to perform their duties in

other capacities within the city framework.
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NEED FOR AWARENESS

The governing bodies, such as the city councils, have
not been made aware of the personnel needs of this vital
community service. Perhaps the city council, if you will,
assumes that it is spe|nding it's funds for an automated plant
which will solve the city's pollution problems; however, some-
one fails to make the council aware that machines and electronic
gear must be properly maintained and operated if fhe waste-
water treatment plant is to perform the function for which it
was designed. Many cases can be cited where engineers have
been criticized for designing inefficient facilities, when
actually the problems were due to improper maintenance and
operations.

It is our responsiBility to make our governing bodies
aware that they must have skilled and trained personnel to

operate their facilities efficiently. First, they must be

prepared to offer salaries commensurate with the skills re-

quired, and second, they must be willing to provide adequate

training.

i e 8 P
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APPRENTICE PROGRAM

For several years the Boards of Directors of the agency

I represent have been aware of the need for trained personnel.

LI

In 1966, at a time when we were experiencing problems in
hiring qualified people to take positions in the operations

and maintenance departments, our Directors authorized the

’
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development of an Apprentice Program specifically designed
to interest the mechanically inclined high school graduate.
The program's objective is to train personnel for the

maximum benefit to the Districts, the individual, the com-
munity, and industry. It was recognized from the beginning
that the Districts would lose a percentage of the men

trained; however, the Directors believed the improvement of
the individuals could only result in an improved community.
This program was instituted in 1967; the results have been
gratifying to our Directors and the program has been mean-

ingful for our young people. Because of this, the ap-

prentice concept has been extended to a four-year curriculum,

permitting those who complete the initial two years to con-
tinue to specialize in one phase of our industry. Of
course, we recognize that training of this type is not
possible everywhere, mainly because many entities have a
very small staff, but I presented this example to illustrate
what can be done when a governing body is made aware of the

needs of the entity.
INDIVIDUAL OPERATOR NEEDS

In reference to the community where the wastewater
treatment plant is operated by a small staff, the training

needs are considerably diffevent than those of a large

metropolitan sewerage system which is very departmentalized.
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The local treatment plant operator needs a place or
person to call for advice. He must know where he <an ex-
change information with others engaged in the same type of
operation. He needs periodic visits from staff personnel
of the regulatory agencies to discuss his problems and how
he can better operate the facilities. He needs a place
where he can send his personnel for short-term courses
directed at maintenance and operations problems. He needs
a source from which he can select new employees who will
have a basic understanding of the wastewater treatment process.

To accomplish this, each entity -- the local, State
and Federal sectors -- must include in their costs of opera-
tions, funds to properly train the personnel who have the
responsibility to operate efficiently the facilities in which
the public has invested so much in the effort to solve the

water pollution problems our nation is facing today.
DISTRICT CHARACTERISTICS

The Orange County Sanitation Districts' wastewater
quality control system in metropolitan Orange County,
California, the third largest on the West Coast, serves a
current population of 1,250,000 with facilities valued at
more than $100,000,000. This area, for which forecasters
anticipate a population of 2,500,000 by the year 2000, had
only 200,000 inhabitants in 1950. By necessity the Districts

are continually planning and constructing facilities to

Sy
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provide the required wastewater disposal services as the
population and development increase.

At the present time there are seven Sanitation Dis-
tricts owning and maintaining about 400 miles of major
trunk sewers with more than 20 pump stations. Jointly
the Districts operate two treatment plants to process waste-
water to the Pacific Ocean.

Plant No. 1, located about four miles from the coast
adjacent to the Santa Ana River bed, has an opérational
hydraulic capacity of 75 million gallons. This plant gives
primary treatment to all of its flow and secondary treat-
ment to 15 million gallons per day. The secondary treated
water is made available to a tertiary treatment plant for
the Orange County Water District salt water intrusion
barrier project.

Plant No. 2 is located 1500 feet from the ocean at
the mouth of the Santa Ana River and can handle a hydraulic
load of 170 million gallons per day. The flow averages
about 80 million -gallons per day in that plant and is given
primary treatment.

Serving both plants is one of the world's largest
chlorination stations for disinfection of the effluent, and
outfall booster facilities used to pump the flow through a
78" outfall extending 8000 feet to sea. At the present time
a new ocean outfall is under construction which will extend

five miles to sea, having a hydraulic capacity of 480




18
million gallons per day. The Districts spend approximately

4 million dollars a year improving and expanding the treatment
facilities.
A single professional staff administers the work of
all districts and operates the joint treatment facilities.
This staff consists of a total authorized personnel complement |
of 146. Nineteen are in administrative, finance and clerical i
positions and 127 are employees in the engineering, maintenance o
and operation departments.
In November, 1966, the Joint Boards of Directors, recog- -
nizing the need for a program designed to train and develop
qualified 'personhel to operate and maintain wastewater treat- {
ment and disposal facilities, authorized the Districts' )
staff to proceed with the development of an apprenticeship I
program. During the ensuing six months a great deal of time .‘i‘
and effort was put forth in developing a rather comprehensive
training program. }
Initially, the program was envisioned as a two-year
general training period covering all activities of a waste- | 3
water treatment agency. However, it became apparent that
upon completion of the proposed two-year training period,
the apprentice would have become familiar with the over-all |
operations but would not have spent sufficient time in any
given area to develop a journeyman skill, The program con-
cept was then expanded into two phases. The Apprentice I

phase, which is a two-year period of training covering all

————
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areas of operations and maintenance, is aimed toward the
recent high school graduate with a mechanical aptitude who
does not wish to continue his formal education; and the
Apprentice II phase, which is an additional two-year period
of training in a specific area, is for the Apprentice I
graduate who desires to continue in the program.

The full Apprentice I program began July 1, 1967, and
the Apprentice II program was initiated at that time on a
limited basis in two technical departments.

The Districts have been very pleased with the results
of the program and have realized many side benefits from
its implementation. We have found that in addition to
developing qualified new personnel, existing personnel in-
volved in the actual training of the apprentices also benefit
from the preparation required of them as instructors, as
well as the experience gained from application of training
methods and techniques.

From time to time as experience has dictated, we have
modified the original Apprentice I program. In July, 1969,
the full Apprentice II program was initiated in those de-
partments in which it was felt that a detailed two-year
training program would be beneficial in developing skilled
personnel.

The Districts currently have eight Apprentices I in
training, and six Apprentice II positions in the Table of

Organization,
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Outlines of the general provisions for both apprentice
programs of the Orange County Sanitation Districts follow.
These apprentice programs were designed for the specific
needs of our Districts. We believe it is one of the major

reasons why the program has been successful to date.

APPENDIX A

APPRENTICE I PROGRAM

Objective:

To train personnel for the maximum benefit to the
Districts, the individual, the community and industry.

It is recognized, as in any'apprentice program, that
the Districts will lose a percentage of the men trained.
However, it is believed the improvement of individuals can
only result in an improved community.

The Apprentice I program is generally directed toward

é the progressive development of recent high school graduates

by on-the-job training.

Requirements:

1. High school diploma (consideration may be given to
qualified applicants with GED certificates.)

2, Recommendation by high school administration.

3. Age limitation - twenty-five (25) years or younger
on entering the program.

‘. .: o . 3
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Commitment by applicant as to his intention to
complete the program outlined by Management.

In initiating the program, consideration may be
given to present employees who express an interest
in the program and meet the requirements. If the
employee requests a transfer to the program, the
salary will be established at his present rate or
the top step of the apprentice-range, whichever is

Approval by the General Manager, of all entrants in
the program.

4.
5.
lcower.
6.
Program OQutline:
I.

General Plan

A. An Apprentice I program shall consist of
three (3) months training in each of the
following categories:

l. Maintenance of Sewage Transmission Facilities
2. Electrical and Instrumentation Systems
3. Mechanical-Stationary Equipment
4. Mechanical-Mobile Equipment
5. Plant Maintenance
6. Laboratory Procedures
7. Engineering
8. Plant Operations

B. Detailed training in each category is listed
on the attached plans. These plans are subject
to revision by the General Manager as experience
dictates. The training plans specify the re-
quired hours in each subject. The actual train-
ing supervisor is allowed some latitude in the
program. The required hours in each subject are
5% to 20% fewer than the total hours required in
each category. The supervisors will use these

hours as best suits the needs of the Districts
and the Apprentice I.

35 32
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A monthly progress report shall be maintained

by the Supervisor to assure compliance with the
detailed Apprentice I program. The Apprentice I
shall keep a detailed record of time worked on each
subject and turn in appropriate records monthly.

Supervisors shall schedule training so that at
least 30% of the required time is covered each
month,

While the listings of the eight major categories
are random, some restrictions exist on the sequence
of training.

1. Mechanical-Stationary Equipment must precede
Mechanical-Mobile Equipment.

2. Plant Operations must be preceded by at least
one period in some other area of the Plant
site excluding Transmission Facilities.

Evaluation

A.

Upon completion of each category of training, a
performance review will be completed by the super-
visor and the review will be processed through
current procedures.,

The continued participation in the apprenticeship
program shall be subject to approval of the General
Manager.

Classification and Salary

Al

B.

A classification of Apprentice I shall be
established for this position.

The salary range for this position shall be
established as two Ranges (11%) below the salary
range for the Districts' Utilityman classification.

The salary resolution shall provide that the
Apprentice I shall be eligible for a half-step
increase in pay upon satisfactory completion of each
three-month's training period, upon approval of the
General Manager. | \

Upon completion of the program, the apprentice shall
be reclassified. In the event there are no openings
in an appropriate classification, the apprentice
will be reclassified at such time as the first ap-
propriate opening occurs, and before consideration
is given to an outside applicant.

N S S e Py o~
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The classification of Apprentice I is to be con-
sidered a full-time permanent position and as
such, the apprentice will be entitled to the
applicable employee benefits.

A beginning Apprentice I shall start on the first
working day of the month and subsequent changes in
categories shall be effective on the first working
day of the month.

Special Conditions

A.

The Safety Committee will make a special effort. to
see that all Apprentices I are instructed in safety
practices and procedures.

The Training Committee will make available such
material and training as is necessary to properly
instruct the Apprentice I.

The Apprentice I will be required to work some
shift work and/or overtime and will be reimbursed
in accordance with established salary provisions.

Instruction of the Apprentice I will be to the
level of Maintenance Man or equivalent. (While
time will be too short for full comprehension
at this level, subsequent advanced training at
a later date will be more comprehensive.)

No Apprentice I will be allowed to stand an
operational shift alone.
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APPENDIX B

APPRENTICE I - PLANT MAINTENANCE

SUBJECT , | HOURS

Grounds Keeping 40

Proper care and trimming of shrubs and trees.
Care of lawn and beds. Weed control.

Barscreens 20
Servicing and repair of barscreens and
conveying equipment.

Incinerators 20
Servicing, cleaning and repair of incinerators
and feed mechanisms.

Clarifier and Sludge Pumping _ 60
Servicing of clarifier mechanisms. Servicing
and repair of sludge pumps and metering devices.

Digester Equipment 40 (60)
Servicing and repair of circulating and gas
pumps. Maintenance of lines, valves and
digester safety equipment.

Construction 40
Carpentry, building forms, shelving, woodwork
repair, masonry, brickwork, block walls, cement
handling and finishing.

Boilers 16
Servicing, cleaning and repair of boilers and
associated equipment. Feed water treatment.

60 (80)

Pipe Fitting

Principles of fitting pipe using both screwed
and flanged pipe.

|
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PLANT MAINTENANCE

(Continued)
SUBJECT HOURS
Painting 40
Proper preparation of surfaces. Painting
for protection from atmosphere. Selection
of proper type of protective coatings.
Warehouse 24
Familiarization with procedures for
issuing and accounting of stores.
Digester Cleaning
Cleaning and returning a digester to
operation. Methods of grit dlsposal
Safety and ventilation.
TOTAL REQUIRED 380

NOTE: Figures in parentheses show suggested places where
extra time is thought to be most needed.

Last item may not bte covered in period of training
due to scheduling but will be included before end

of course.

% 3
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APPENDIX C

APPRENTICE I - COLLECTION FACILITIES

SUBJECT

Small Lines

Safety procedures - traffic control -
various cleaning procedures - disposal of
solids.

Large Lines

Safety procedures - traffic control -
various cleaning procedures - disposal of
solids. :

Trunk Flow Measurements

Safety and traffic control, dye tests, gauging
procedures, installation and servicing of
water height recorders.

Station Run

Service, cleaning and inspection of pump
stations. Participation in preventative
maintenance and diagnosis.

Stoppages

Methods and equipment usage to clear
stoppage of large or small lines.

Station and Line Service

Installation and repair of pump station
equipment. Inspection of backfilling.

TOTAL REQUIRED

. R T P P VUTT TS, SV SR wOpOTOPRNP

HOURS

80

80

40

80

40

80

400
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APPENDIX D

APPRENTICE I - MECHANICAL STATIONARY EQUIPMENT

SUBJECT HOURS

Basic Principles'of Engines 40

Textbook and cut-away model.  Study of 2
and 4 cycle, gas, gasoline and diesel
principles.

Preventative Maintenance on Engines 80

Inspection, adjustment and servicing of
stationary engines. &

Preventative Maintenance on Governors 20

Servicing of hydraulic, mechanical and
electronic types.

Preventative Maintenance of Carburetors 20

Servicing and repair of gas and gasoline
carburetors.

Engine Controls 20

Instruction in basic principles of
automotive engine controls.

Major Overhaul | 40

Assist in major overhaul of large
internal combustion engine.

Gear Boxes § Large Pumps 60

Adjustment and servicing of bearings and gear
tooth contact. Herringbone, bevel, worm and
planetary servicing and repair of large pumps.

Compressors 40

Service and repair of reciprocating and
rotary gas and air compressors.
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MECHANICAL STATIONARY EQUIPMENT

(Continued)
SUBJECT HOURS
Pressure Regulators and Power Actuated Valves 20

Theory of operation, servicing and repairs.
Includes related equipment.

Turbines - Gas and Steam 60

Theory and servicing of gas and steam
turbines. Includes study of waste heat
recovery unit and associated equipment.

Heat Exchangers . 20

Theory of heat exchanger, cleaning and
servicing heat exchangers.

420
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APPENDIX E

APPRENTICE I - MECHANICAL-MOBILE EQUIPMENT

SUBJECT

Vehicle Servicing

Gassing, washing, lubrication of cars and
trucks.

Minor Tune-Up

Maintenance and repair of ignition and
carburetion system.

Major Inspection § Servicing

Brake, bearing and gear box inspection and
adjustment.

Maior Tune-Up

Inspection and servicing of electrical
components, fuel system, valve train ad-
justment, and engine performance analysis.

Preventive Maintenance Scheduling

Instruction in selection of proper interval
for preventative maintenance of equipment.
Completion and filing of records.

Portable Equipment

Servicing, testing, and inspection of
portable equipment including state of
readiness of emergency equipment.

Transmissions

Theory and repair of mechanical type
transmissions.

Differentials

Theory and repair of automotive type
differentials.

HOURS

80

40

40

30

20

20

24

24
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MECHANICAL-MOBILE EQUIPMENT

(Continued)
SUBJECT

Steering and Brakes

HOURS

32

Service and repair of systems including power

assisted types.

Hydraulic Systems

20

Theory, service and repair of hydraulic
control systems including brakes, power
shovels and backhoes, and hydraulic cranes.

Steam Cleaning and Painting Preparation

20

Proper methods of cleaning, sanding, and

masking of mechanical equipment for
repainting.

Engine Breakdown

Assist in repair of automotive type
engines. -

Welding

Elementary welding and cutting using
both electric and gas torches.

TOTAL REQUIRED

20

40

410
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APPENDIX F

APPRENTICE I - ELECTRICAL MAINTENANCE

SUBJECT

Basic Electrical Principles

Safety, use of tools and equipment,
Soldering, splicing, and connecting
wires. Proper use of meters.

Metering

Basic operation of metering elements.
Servicing of meters and recorders.

Plant Service and Transformers

Installation, hook-up and testlng of
Plant electr1ca1 service. .

Utility Serv1ce

Safety and work on Plant transmission
equipment,

Motors
Service and repair of electic motors.

Switch Gear

Operation and servicing of circuit

breakers, transfer switches. Distribution .

system for each Plant.

Control Circuits 

Servicing and repair of control circuits
for Plant equipment.

Telemetering

Transmission of signals by leased lines.
Conversion of metering signals for trans-
mission. Coding and decoding tone
signals.

TOTAL REQUIRED

HOURS

60

80

80

20

30

60

40

30

400
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APPENDIX G

APPRENTICE I - PLANT OPERATIONS

SUBJECT HOURS
Treatment Plant No. 1 160

(80 hours will be on shift work) Operation
of all units of the Treatment Plant to in-
clude records and sampling.

Treatment Plant No. 2 160

(80 hours. will be on shift work) Operation
of all units of the Treatment Plant to in-
clude records and sampling.

Chlorine Station 80

(40 hours will be on shift work) Operation,
servicing and routine maintenance of the
chlorination equipment, trickling filter
plant, outfall booster station and related
testing procedures.

Sludge Handling 40

Operation of the centrifuge and sludge
handling equipment to include servicing,
records and sampling.

Control Center 40

Operation with a Control Center operator.
Interpreting the operating conditions of
the units from the console displays.
Record keeping and chart servicing.

TOTAL REQUIRED 480

NOTE: Apprentice I will not stand an operating shift alone.
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APPENDIX H

APPRENTICE I - CONTROL LABORATORY

SUBJECT

Introduction to Procedures

Laboratory safety and familiarization with
basic equipment.

Sampling

Proper sampling of various plant streams,
liquid, solid, and gas. Handling and
storage of samples and proper preparation
for analysis.

Sludge and Digestion Analysis

Analysis of sludges from throughout Plants.
Analysis of digester contents and how each
parameter affects operational efficiency.

Sewage Analysis

Analysis of sewage and industrial waste
samples for routine and special analysis.

Bacteriology

Collection and analysis of samples for
bacteria control. Study of various methods
for confirmation of results.

Chlorination Analysis

Analysis of chlorine residual and demands
on various types of treatment plant streams
and preparation of analytical reagents.

Quantitive Analysis

Introduction to the procedures for analyzing
samples in a quantitive manner.

TOTAL REQUIRED

HOURS

10

40

80

120

120

20

40

430
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APPENDIX I

APPRENTICE I - ENGINEERING

SUBJECT
General

Introduction to departmental procedures,
equipment and methods.

Drafting

Translation of physical configurations
into representative drawings involves
both field and board work.

Surveying

Elementary surveying. Use of tools and
instruments.

Inspection

Inspection of contract work for compliance
with plans and specifications, sampling and
testing of material. Includes inspection
of trunks and connections.

TOTAL REQUIRED

-85
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HOURS

60

100

180

60

400
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APPENDIX J

APPRENTICE II PROGRAM

Objective:

To train personnel for the maximum benefit to the
Districts, the individual, the community and industry.

It is recognized, as in any apprentice program, that
the Districts will lose a percentage of the men trained.
However, it is believed the improvement of individuals
can only result in an improved community.

The Apprentice II program is generally directed toward
the progressive development of advanced skills in specialized
fields of the Districts' operations. It is specifically for

graduates of the Apprentice I Program.

Requirements

1. High school diploma (consideration may be given to
qualified applicants with GED certificates).

2., Age limitation - twenty-eight (28) years or younger
upon entering the program.

3. Satisfactory completion of Apprentice I Program.

4, Commitment by the applicant as to his intention to
complete the program as outlined by Management.

5. Approval of all entrants to the program by the
General Manager.

Program Outline

I. General Plan

A. The Apprentice II program shall consist of
two (2) years training in one of the following
specialized fields:

T
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II.

F.
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. Electrical

. Mechanical - Mobile and Stationary

1

2

3. Plant Operations

4. Plant Maintenance § Construction
5

. Laboratory
6. Engineering

Emphasis wiil be given toward developing a
safety consciousness and all Apprentice II's
are required to attend all safety meetings.

The detailed Apprentice II program shall be in
accordance with a plan developed by the staff
and approved by the General Manager.

Outside schooling will be required to supple-
ment on-the-job training. The amount of outside
schooling required shall be equivalent to

thirty college semester units. The required
subjects shall be established by the various
departments. The Apprentice II will be ex-
pected to accomplish this on his own time and
at his own expense.

A progress report will be maintained by the
supervisor to assure compliance with the de-
tailed Apprentice II program. The apprentice
will keep required records and reports will be
reviewed quarterly by a committee designated
by the General Manager.

A certificate will be issued to recognize
satisfactory completion of the progranm.

Evaluation

A.

The Apprentice II shall have his performance
reviewed not less than quarterly by his im-
mediate supervisor. The review shall be

processed by current personnel review
procedures.

Continued participation in the Apprentice II

program shall be subject to approval of the
General Manager.

-
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ITI. Classification and Salary

A. The classification of Apprentice II shall be
established in the participating departments.

B. The salary range of this position is estab-
lished independently in each department to
conform with its current salary structure.

C. Provisions shall be made to enable the
Apprentice II to be eligible to receive a
one-half step salary advance upon the satis-
factory completion of each six-month period of
training, upon approval of the General Manager.

D. Upon completion of the program, the Apprentice
IT shall have been trained to the skilled level
established by each department. If there are
no openings in an appropriate classification
at that time, the Apprentice II will remain in
his position and will be assigned first
priority for the first appropriate opening
that occurs.

E. Upon promotion, personnel reviews and eligibility
for salary advances shall be in accordance with
current regulations for positions not designated
as Apprentice (i.e., annually). This provision
shall also apply for the remainder of the .
Apprentice II salary range in the event he
completes the program but is awaiting a
promotional opening.

F. The classification of Apprentice II is con-
sidered a full-time permanent position and as
such the apprentice will be entitled to the
appropriate employee benefits.

G. A beginning Apprentice II shall start on the |
first working day of a calendar quarter. |
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APPENDIX K

APPRENTICE II - PLANT MAINTENANCE DEPARTMENT

EQUIVALENT DEPARTMENTAL POSITIONS: Maintenance Man
Heavy Equipment

Operator I

Groundskeeper II

PROMOTIONAL POSITION UPON
COMPLETION OF PROGRAM: Maintenance Mechanic I

EDUCATIONAL REQUIREMENTS: Satisfactory completion of the
equivalent of thirty college semester units in courses
approved by the Department Head. A minimum of fifteen
units must be in trade associated courses.

DEPARTMENTAL TRAINING PROGRAM DETAIL: The Apprentice II
shall receive training to the extent that he can demon-
strate he has achieved the level of proficiency re-
quired in each of the following categories:

I. ROUTINE PREVENTATIVE MAINTENANCE

A. Plant Equipment
B. Scheduling
C. Performance
D. Record Keeping

II., CONSTRUCTION - (Lay Out and Detailing of Work)
A. Carpentry
B. Painting
C. Masonry
D. Rigging

III. PIPE FITTING
A. Proper Procedure

B. Installation

C. Pipe Fitting Identification (duPont Courses)

49
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IV. GROUNDSKEEPING
A. Landscaping
B. Identification
1. Trees
2. Shrubs
3. Grasses
C. Testing
1. Soils
2. Waters
V. DIGESTER CLEANING AND REPAIR
A. Scheduling
B. Set-up
C. Safety Procedures

D. Disposal Methods
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APPENDIX L

APPRENTICE II - MECHANICAL MAINTENANCE DEPARTMENT

EQUIVALENT DEPARTMENTAL POSITION: Mechanical Maintenance Man

PROMOTIONAL POSITION UPON
COMPLETION OF PROGRAM: Mechanic I

EDUCATIONAL REQUIREMENTS: Satisfactory completion of the
equivalent of thirty college semester units in courses
approved by the Department Head. A minimum of fifteen
units must be in trade associated courses.

DEPARTMENTAL TRAINING PROGRAM DETAIL: The Apprentice II shall
receive training to the extent that he can demonstrate
he has achieved the level of proficiency required in
each of the following categories of stationary and
vehicular equipment:

I. PREVENTATIVE MAINTENANCE
A. How
B. Why
II. TUNE-UP
A. Carburetors
B. Regulators
C. Distributors
D. Magnetos
E. Coils and Wiring
F. Valve Trains
G. Compression Testing
III. MECHANICAL FUNDAMENTALS
A. Gearing

B. Transmissions

C. Engine Functions




IV.

VI.

D. Drive Lines

E. Couplings

F. Governors

PNEUMATICS AND HYDRAULICS
A. Regulators

B. Compressors

C. Pumps

D. Valves

HEAT RECOVERY

A. Boilers and Pressure Vessels
B. Heat Exchangers

FRONT END ALIGNMENT

A. Brakes

B. Steering
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APPENDIX M

APPRENTICE II - ELECTRICAL MAINTENANCE DEPARTMENT

EQUIVALENT DEPARTMENTAL POSITION: Electrical Maintenance Man

PROMOTIONAL POSITIONS UPON
COMPLETION OF PROGRAM: Electrical Technician I
or

Instrumentation Technician I
EDUCATIONAL REQUIREMENTS: Satisfactory completion of the
equivalent of thirty college semester units in courses
approved by the Department Head. A minimum of fifteen
units must be in trade associated courses and include
the following subjects:
1. Electronics
2. Physics
3. English
4, College Math
DEPARTMENTAL TRAINING PROGRAM DETAIL: The Apprentice II
shall receive training to the extent that he can
demonstrate he has achieved the level of proficiency
required in each of the following categories:
I. BASIC ELECTRICAL PRINCIPLES
A. Safety
B. Use of Tools and Equipment
C. Mechanics of Work
IT. PLANT SERVICE AND TRANSFORMERS
A. Installation
B. Hook-up and Testing
III. MOTORS

A. Service

B. Repair

53
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IV. SWITCH GEAR
A. Circuit Breakers
B. Transfer Switches
C. Distribution System for each Plant
V. GENERATORS
A. Service
B. Repair
VI. CONTROL CIRCUITS
A. Service
B. Repair
VII. ELECTRICAL CODE AND DRAWINGS
A. State and National Code
B, Single Line Drawings - Read and Draw
VIII. METERING
A. Basic Operation of Metering Elements
B, Servicing
IX. TELEMETERING
A. Leased Line Signal Transmission
B. Conversion of Metering Signals for Transmission

C. Coding and Decoding Tone Signals
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APPENDIX N

APPRENTICE II - OPERATIONS DEPARTMENT

EQUIVALENT DEPARTMENTAL POSITION: Plant Operator I

PROMOTIONAL POSITION UPON
COMPLETION OF PROGRAM: Plant Operator III

EDUCATIONAL REQUIREMENTS: Satisfactory completion of thirty
college semester units in courses approved by the
Department Head. Courses must be acceptable for a
Bachelor of Science Degree in a technical field.

CERTIFICATION REQUIREMENT: The Apprentice II will be ex-
pected to take the California Water Pollution Control
Association's Operator Certification Examinations as
he becomes eligible. He must have achieved the
certification level currently required for Plant
Operator III before he can be considered as eligible
for promotion to that position.

DEPARTMENTAL TRAINING PROGRAM DETAIL: The Apprentice II
shall receive training to the extent that he can
demonstrate he has achieved the level of proficiency
required in the following program which is divided
into two distinct phases; the '"What' and the "Why".
These phases will run concurrently and scheduling con-
flicts between the two will be held to an absolute
minimum.

I. "WHAT'" PHASE

A. The "what'" training will consist of operating
a shift and performing the duties required
of plant operators. At first, the Apprentice
II will not be expected to stand an operating
shift alone, however, every effort will be
made to train him to this level as rapidly as
possible.

B. This phase will require about 400 man days
during the two year Apprentice II program and
will be accomplished at the rate of four days
per week, or about 50 man days per quarter.

The Apprentice will rotate assignments each
quarter and the time spent, as tabulated below,
should be accomplished in blocks of 50 man days:

“«
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1. Plant #1 150 Man days
2., Plant #2 150 Man days
3. Chlorination
Station 50 Man days

4, Others 50 Man days

a. Control Center

b. Activated Sludge

c. Centrifuge

d. Miscellaneous

C. In each quarter, approximately half of the
Apprentices' time will be on the day shift,
and the other half on an a.m., p.m. or week-
end shift. Since schooling is considered
an integral part of the program, shift
schedules will be adjusted so as not to
interfere with classes.

D. Proper reporting procedures and record keeping
will be stressed in each assignment.

II. 'WHY'" PHASE

A. This phase will consist of 100 man days of
work and will in general be accomplished at
a rate of one day each week. The 100 days
will be distributed approximately as
follows, by subject matter:

1. HEADWORKS
a. Screening
b. Grit Removal
c. Pumps

2. PRIMARY TREATMENT

a. Sewage - Composition and Chemistry
b. Sedimentation Basins

3. DIGESTION
a. Types

b. Processes
c. Equipment

06
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4, UTILITY SYSTEMS (Control, Treatment
§ Distribution)

a. Gas

b. Water

c. Air

d. Electrical

5. SLUDGE HANDLING

a. Pumping

b. Drying

c. Centrifuging
d. Filtering

e. Metering

6. SECONDARY TREATMENT

a. Trickling Filters

b. Activated Sludge

c. Processes

d. Equipment and Controls
7. CHLORINATION

a., Uses
b. Safety

8. BOOSTER STATIONS

a. Operation
b. Controls

B. A week in advance of the day the 'Why'" project
is to be performed, the Control Center Operator
(CCO), who is assigned as the rotating day CCO,
will assign the subject matter. The project will
deal with the why of the particular assignment.
The assignment may consist of a drawing to be
studied or text material to be read. It may be
learning the piping of a digester, testing a
clarifier for short circuiting, trouble-shooting
a process, or running an experiment, etc.
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C. On the completion of each day of the '"why"
project the Apprentice will submit a written
report of the work to the CCO who will review
the report; discuss it with the Apprentice, and
then forwal\: it through adopted procedures for
his permanent file.

REFERENCES

MOP'S of the Water Pollution Control Federation will
be considered the basic texts. Where necessary,
other will be used to include trade literature,
DuPont courses, or manufacturers iiterature.
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APPENDIX O

APPRENTICE II - LABORATORY § RESEARCH DEPARTMENT

EQUIVALENT DEPARTMENTAL POSITION: Laboratory Technician I
PROMOTIONAL POSITION UPON

COMPLETION OF PROGRAM: Laboratory Technician II

EDUCATIONAL REQUIREMENTS: Satisfactory completion of thirty
college semester units in courses approved by the
Department Head. Recommended courses of study are as
follows:

I. Courses Preferred by Laboratory*

Units
A. English 1A 3
B. Chemistry 1A 5
C. Chemistry 1B 5
D. Quant. Analysis 5A 4
E. Microbiology 2 4

F. College Algebra § Elem.

Functions 3

G. Electives 6
Total 30

II. Minimum College Courses Acceptable®

Units
A. English 1A 3
B. Chemistry 1A 5
C. Microbiology 2 4
D. Intermediate Algebra D 3
E. Electives 15
Total 30

*Orange Coast College catalog numbers. Laboratory
experience may be substituted for some required

FURSNN |

courses; however, 30 units are required.
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DEPARTMENTAL TRAINING PROGRAM DETAIL: The Apprentice II
siiall receive training to the extent that he can
demonstrate he has achieved the level of proficiency
required in each of the following categories:

I. GOALS

Good laboratory technique

Ability to set up and manipulate mathematical
formulas

Understanding of bacteria and methods of
isolation

Ability to use microscope effectively

Ability to perform all routine analyses

Preparation and standardization of reagents S

Ability to keep good records

Ability to write comprehensive reports

Good laboratory safety and housekeeping practices

Experience with instrumental analysis

LU=eTIoOTmo O W

II. WORK CATAGORIES
A. Sampling

1. Beach ;
2. Other '

B. Sludge analysis
C. Sewage analysis

1. Routine
2. Special

D. Bacteriology

1. Routine
2. Bacterial examination

E. Chlorination (demands and residuals)
F. Quantitative analysis
G. Solutions

1. Preparation
2. Standardization

H. Special Work

1. Analyses
2. Report writing

£
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Instrumentation

1. Analyses -
2. Maintenance

J. Record keeping and requisitioning of supplies.
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APPENDIX P

|
APPRENTICE 11 - ENGINEERING DEPARTMENT {

EQUIVALENT DEPARTMENTAL POSITION: Engineering Aide I

PROMOTIONAL POSITION UPON
COMPLETION OF PROGRAM: Engineering Aide II -

EDUCATIONAL REQUIREMENTS: Satisfactory completion of thirty
college semester units in couises approved by the Depart-
ment Head. Courses must be acceptable for either a
Bachelor of Science Degree in Engineering or an
Associate of Arts Degree in Engineering Technology.

A minimum of twenty units must be in mathematics and/or
the physical sciences.

DEPARTMENTAL TRAINING PROGRAM DETAIL: The Apprentice II
shall receive training to the extent that he can
demonstrate he has achieved the level of proficiency |
required in each of the following categories:

I. GENERAL

A. Engineering Administration and Filing
B. Record Drawings

C. Contract Shop Drawings

D. Contract Progress Payments

E. Contract Drawings

II. SURVEYING

A. Topographic
B. Traverse
C. Construction

III. INSPECTION

Concrete

Structural Metal

Machinery

Pipe Systems *
Yard Pipe g
Electrical i
Coatings

OoOmmoOw>
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DESIGN

A. Drawings
B. Specifications
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TRATINING PROBLEMS AND NEEDS OF THE LOCAL LEVEL
SANTA ROSA, CALIFORNIA

Murnay B. McKinndie
City of Santa Rosa
Santa Roda, California

)
7

INTRODUCTION
In any discussion of "Training Problems and Needs of
the Local Level" we must first put ''Local Level" in proper
perspective. The area that I will discuss is somewhere
between suburban and rural, the city of Santa Rosa having
a population of 45,000 and is the shopping hub for several
surrounding counties with all the other cities in these
counties being smaller than Santa Rosa. The treatment
facilities vary with the size of the community and;Where the
effluent of the plant is discharged. There are ptimary
treatment plants with ponds, trickling filter plaﬂts,
activated sludge plants and package plants of Vafious designs.
The operation of these plants vary from litqie to three-
shift operation. Along with this goes the greaé variation
in funds to operate and maintain these plants énd even
more to the point is the variation in age of tﬁe equipment.

t
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Problems
/

.With this in mind, I would first like tofdiscuss the

f
_problems confronting these cities in the opeﬁation of their
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plants. Trained operators are nonexistant in our area. Those
that are trained have come up through the ranks and are
trained only in the operation of their own plant. With
salaries still well below the wages offered in the Bay Area,
which is only fifty miles away, the only possibility of
trained manpower for the new plant is when they hire an
operator to become superintendent. This places a heavy
burden on this man as He must learn the operation of a new
plant and at the same time train the operators to run it.
Those of you who might have run a plant will realize what a
problem this superintendent faces.

With salaries low in most of these cities they are un-
able to compete in the local labor market for men that have
had experience in fields that will transfer to the treatment

i

field. We seldom find young men who will go tolwork in a
treatment plant, not because of the sometimes dﬁrty conditions,
but rather because of low wages. The term Aewage does not
have the effect that it had when I first started. With
pollution in the news all the time, wages seem to be the
major stumbling block.

Another major problem is the educational level of the
men presently operating the wastewater treatment plants.
From experience in teaching, I have found that we have men
with a grammar school education or less, and men who have

had Junior College training. Of course, the man with the

Junior College education has had little or no training in

 ¢?§5;

e T Iy s
o e

i .J 5. ' 5 ‘

e

i
L]

L I I T e R N T - TRy NS oy W




55

the wastewater treatment field. This makes for serious

prdblems for anyone teaching a group with this variation

in education. In order to keep your class together it is

necessary to keep both ends of the education scale happy

and feeling that they are learning. I by no means feel

that the man with limited education should be left behind

or dropped from the class. He needs the training, and a

large portion of the time he is far more eager to learn

than the man with the greater education. We are going to

have to live with these men and our problem is to teach

them so that they can become a greater value to their city

and to themselves. Whether the teaching situation should

be a formal school situation or on-the-job training, I hope

that some of the other speakers at this session will help to

enlighten us. ;
Distance between plants can also become a problem.

Unless these men are motivated, travel after a day's work

can become a great hardship. From my own experience, and

I know you all feel the same, after a day's work that

meeting we go to had better be good or we will feel we have

wasted our time. If, as teachers, we can motivate:the men

who need training and also persuade the cities involved

that it is to their best interests to help that operator

we have done a good part of our job. I do not fee'! that

this means we must pay the man extra for taking training

but there are other ways a city can help out; books and

c66
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tuition and the cost of his transportation are two of the
ways a city might help.

We have talked about the problem of the operator, but
in my experience I have found that if your lessons are;in-
teresting and meet their needs they will come to any cliass.
Probably the major problem in our field is to get the interest
of the cities. It is hard to make them realize that if
their operator was well trained in not only operation but
maintenance they would have a plant that would more nearly
meet the requirements that were set for them and they would

be able to breathe easier.

Needs

The needs of the operator are as many and varied as
there are operators. It would probably be easier to state
the needs of the cities and districts first. As might be
expected, most cities are faced with requirements set by
water quality boards or health departments which they must
meet. Their major problem is therefore how to best meet
these requirements at the least possible cost. This means
that the person or persons they have operating their plant
must be able to maintain and operate this plant at its highest
efficiency. This can only be done with trained personnel.

Having had the opportunity of teaching courses in waste-
water treatment for several years and presenting papers at

short courses for the operator it is not a difficult job to
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list the needs of the operators. These range from how his
plant actually operates and how he should maintain the
equipment to how to make the necessary tests to tell if the
plant is operating properly and if it is meeting the require-
ments that have been set for it. Any training presented, no
matter how short, should include mathematics in its simplest
form. Of a class of thirty operators, it is not unusual to
find less than half who can calculate the average flow of
their plant or the retention time in their sedimentation
tanks.

Probably the greatest need the operator has is a teacher
that is not teaching from a book but rather using the book
as a guide, and with his knowledge of the theory and opera-
tion of plants can answer the questions that the operator
has about his own plant. This puts a burden on the teacher
as he must know each plant where his students are employed.
Bringing the operators together and keeping them coming to
the training sessions might present a problem but if the
operator feels that the teacher has the knowledge and the
practical experience that will allow his questions to be
answered I feel that any operator that should be allowed to
operate a plant is going to be more than willing to attend

classes and learn more about plant operation.
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TRAINING PROBLEMS AND NEEDS OF THE LOCAL LEVEL
CHICAGO, TILLINOIS

Ben Sosewitz
The Metnropolitan Sanitanry District
0f Greaten Chicago
Chicago, TRRLAnois

While actual census data is not available, extrapolation
of the 1968 WPCF survey (Russelmann, 1969) on operator
training suggests the following:

1) There are approximately 30,000 persons

performing treatment plant operator duties

in the United States.

2) Of these, approximately 22,000 are certified
operators.,

In a report of the Federal Water Pollution Control ad-
ministration entitied Manpower and Thraining Needs 4in Waten
PoLLution Control (FWPCA, 1967), it is stated that 45,100
personnel are currently engaged in Water Pollution Control
activities and that by 1972 it will be necessary to have
111,500 personnel so engaged.

Macy (1969) indicates that by 1972, State and local
agencies will need 30,000 additional trained operators of
municipal wastewater treatment plants.

The standards promulgated under the 1965 National
Water Quality Act require a construction and operational

response substantially greater than what has been in

69
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existence. One must conclude that between 20,000 and
30,000 additional operator personnel will be required upon
completion of planned construction facilities to meet
existing standards. Thit suggests a substantial increase by
as much as 1.00% 4in avadabta operatorn personnel at a Local
Level.

How communi.tk‘.u will be oble to nespond in gulfilling
this cunnent need 44 part of Zhe problem recelving our
attention today.

An examination of existing certification programs leads
one to some speculation about the quality of today's centified
Irneatment plant operatons. |

The following are summarized from the Water Pollution
Control Federation survey:

1) Formal education varying from eighth grade to

a four-year college degree is required in 62%

of the existing programs.

2) 84% of existing programs permit experienée to
be credited for education.

3) 35% of existing programs permit training credit
for education.

4) Where special training is required, 58% of
existing programs permit experience in lieu
of training.

5) For the highest class of operation, the amount
of experience ranges from one to 12 years.

6) For the lowest class of operation, the amount
of experience requirements is from three
months to four years.
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Those who have campaigned so vigorously for the manda-
tory certification program must be given full credit for
their accomplishments. Nevertheless, inherent weakness of
programs must also be identified. From the above, Lt 4i4
evident that a Lanrnge pencentage o4 the proghams having
educational nequinrements allow gor expenience in Lieu 04§
education and/orn tradining.

Since today's treatment plant operators have difficulty
in effectively dealing with their problems, one must anti-
cipate that tomorrow's operators will likewise have similar
difficulties if they will be cut from the same cloth.
AbsolLute minimum educational rnequirements must thernefore
be key to developing cniteria for treatment plant operatons
04 the future.

This conclusion is drawn in spite of knowing firsthand
the practical difficulties confronting plant managers and
personnel technicians charged with recruitment and personnel
acquisitions.

One of the moat significant tools available Ain exercising
control and influence on the quality of future operations 4is
the civil service and menit systems. Because all too often
so many public agencies do not have good civil service,
many poorly trained, less qualified, and i‘n some cases un-
qualified personnel are given plant operator assighments.

Guaranteeing the caliber of plant operators can be much more

o




62

successful where good merit systems exist. Minimum require-
ments and sound testing procedures can provide good screen-
ing results.

Notwithstanding the salary and status problems associated
with recruiting treatment plant operator personnel, the need
for sound screening procedures are essential if we are to
elevate the quality of operator personnel.

Perhaps the foregoing is known to all of you. It
certainly has been widely discussed within the industry in
the last four years, but it bears repeating since great
strides have yet to be taken if we are to respond to this
crisis.

Qualitative staffing of existing plants and tomorrow's
plants is the basic issue to which training addresses itself.
Objectives of most programs fall in one or more of the follow-
ing categories.

1) More intensive training of existing plant

operating personnel in order to further
develop skills and versatility.

2) Improve and upgrade the skills of personnel

working in lower levels (laborer class, for

example) of water pollution control work.

3) Training of personnel coming from allied or
related fields.

4) Training of personnel who have basic require-
ments outside of experience and are newly
introduced to the field.

Operating pernsonnel are falling shont of optimizing the

performance of existing waste trneatment plants and facilities.
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There are innumerable examples of new plants recently con-
structed but not operating properly. In the perﬁed 1965-
1967, contracts for ccnstructing almost 1500 new waste-
water plants in the United States were awarded. As these
are completed, the single biggest obstacle to theinr
succeds ful utilization L& trhained manpowen.

While there ane hundreds, Li§ not thousands, of ongoding

proghams, they do not s0 farn meet the need.

In plants of all sizes throughout the country, ex-

perienced personnel are still collecting samples improperly;

-unable to make elemental analysis, calculate volumes and
percentages properly; locate the top of sludge blankets;
convert units on volume measurements and flow rate measure-
ments; calculate weights from concentration measurements;
use an analytical balance, and, certainly unable to carry
out a solids balance on an activated sludge process.

The effect of deficiencies Ln any of these areas can
be catasitrophic in tenms of operating results. All too
often, a well-run facility discovers too late the nature
of erroneous conclusions drawn from erroneous data. We
cannot salve problems until we undenstand them. We cannot
undenstand problems unless we propenly degine them,

In the case of one of our large facilities, we have
devoted eight months of in-plant training for ten operating

people just to meet such a problem. The program's first

phase concentrates on ensuring that the personnel will know
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how to take samples, how to perform the analyses and how to

make the calculations. The second phase of the program
will be determining together with the participants the
adequacy of a proposed mathematical model as a basis for
a solids balance. Here they will determine the number of
samples needed to give accurate values for mixed liquor
suspended solids, return sludgé solids, effluent solids;
and the inherent precision of the suspended solids deter-
mination. They will also determine if the conversion of
soluble BOD into suspended solids balances the oxidation of
primary effluent suspended solids in the activated sludge
process. The third phase will be a testing of plant operating
capacity and the capabilities of the operator. This will
be achieved by asking the operator to reduce mixed liquor
suspended solids in one battery at a very high rate to find
out what the capacity limitation on the plant for solids
wasting actually is. They will also be ordered to maintain
mixed liquor suspended solids within certain tolerance
limits, to transfer solids Between batteries, and to obtain
data which will be useful in predicting how the plant will
perform under different operating conditions. The fourth
phase of the project will be an evaluation of the control
data for plant operation.

This training project allows for approximately two
months for each phase., It is directed by our own engineer-

ing and chemist personnel and guided by a consultant
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from one of the local university sanitary engineering de-
partments.

While the project is being conducted at a slow pace,
it is as fast as the participating personnel can work with-
out detracting from the performance of their duties and
still be worthwhile.

If the project is successful, we are confident that
we will improve the plant operations, we will reduce and
eliminate some of the existing unnecessary samples and
analyses and add others, and we will bring existing opera-
ting personnel several steps closer to achieving the
optimum capability of this plant.

While I have spent considerable time discussing this
program, I want to point out that this project was a result
of finally awakening to the inadeqﬁacies of experienced
plant operators.

Such programs and Zechniques forn evaluating personnel
capabiliiy must be continuous if we are to identify the
areas requiring training attention for existing personnel.
Certainly each new process or major additions to a plant
will require similarly intensive training if we are to
obtain good performance.

Currently, the Sanitary District is one of many agencies
conducting a FWPCA training program to expand skills of em-
ployees now not engaged in treatment plant operator work.

While it is too soon to determine the results of this

e
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44 -week program, it will undoubtedly have soﬁe positive re-
sults. The value of a program such as this in opening up
horizons of skill acquisition for unskilled employees is ex-
tremely high from a career employee point of view. The
quantitative and qualitative success of thi.s program will

be measured in the future. One basic problem already evident
in this program is the 4inabifity to obtain well qualified,
expenienced instructors. A variety of good curriculum
material is available. Good instructors are not as easily
available. Efforts to train good instructors must be ac-
celerated. Here one must recognize the type of student being
educated. The only common denominator between the students
is the level of his unskilled work and his interest in the
programs generally.

Future programs of this type may require drganization }
along lines more conducive to classroom progress. This will
require some compartmentalization along lines of previous
education.

Pensorinel coming from allied on nelated gfields will un-
doubtedly nrequine much digferent training than those refernred
to 50 farn. It would appear that there will be greater ease
in training a person from the water field, chemical process
field, or even the aerospace fieid. Such programs require
study and articulation so that they may be utilized when

such candidates become available. This will happen when

either a surplus of personnel comes into existence in the
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related field or when the status, image and salary of the
wastewater plant operator is competitive. Efforts must be
made to pursue the latter course in order to make this man-
power resource significant.

Personnel coming out of the high schools or two-year
college programs will also be available to the wastewater
treatment field only if the general economy and labor
market changes or when we make this career more attractive.
But when they do become available, special programs based on
their fundamental educational experience will be required
to introduce them into the wastewater field.

High on the priority list of academic circles dis-
posed to working in the field of providing operator personnel
training must be the establishment s evaluative criteria.
What is the basis for judging employees' ability to ac-
complish the job objective? How does one overcome the known
defic.encies through specially designed training programs?
What programs must be developed continuously to keep pace
with the state of the art? What kinds of instructors will
be required for specially designed programs? What kind of
training will be available for potential instructors?

A word of caution about designing training programs
on the basis of small treatment plant needs. Contrary to

the view of many that large urban communities have more

sophisticated operations and needs, small plants require

highly skilled personnel to be efficiently operated.
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Small plant pernformance £Ls generally not capable of coping

consistently with curnrnent standards. Small plants do not
have alternative human resources available and therefore
rely heavily on the one or two men serving as operators.

It is therefore essential that those personnel possess a
wide variety of skill if they are to get optimum performance
from their plants. One must also recognize that clusters of
small plants will be replaced by larger facilities as
urbanization continues to sweep the country. This will
affect the type of plant which will be constructed in the
future in order to meet the standards of the day.

The likelihood of arriving at typical prototype train-
ing programs which are effective is remote. What would
appear to have promise is the establishment of univernsal pre-
thaining programs which would cover gundamentals. These
could then be followed by specialized programs dealing Lin
areas of particular interest to the plants and employees in-
volved. Pre-training program$ might well be accomplished
An the classroom. Training proghrams might be more success ful
L§ conducted on the job site in both classrooms and §ield
environments . |

The challenge of solving the environmental crisis
confronts many segments of our society. Each has a vital
role to play. Competently trained manpoWer will be available

only if those engaged in the educational field will be able

,.‘r'f"'-

A

\s "78
L

<

- P DIPTSR V. oY Ny e U S PTe e P R S PR TR W T

Pnitin e § V1 | PR 1
— Lm ey



e

69
to define the problem areas and then tailor training pro-

grams and provide trained instructors to meet the challenge.
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TRAINING PROBLEMS AND NEEDS OF THE LOCAL LEVEL
FORT LAUDERDALE, FLORIDA

Rodenick W. Campbell
Dirnectorn of Utiliities
City o4 Font Laudendale, Florida

INTRODUCTION

I consider it an honor to be invited to participate
in this panel and speak on training problems and needs of

the local level on water pollution control as part of this

national seminar sponsored by the Department of the Interior

and Clemson University. This also involves the challenges

faced by directors of utilities across the nation in meeting

higher standards of water quality control demanded by the
people and enacted into law or ordinance by the various
levels of government from the local to the national :level.
It is apparent from the seminar program that highly
qualified representatives are participating in this
seminar from the Federal,State and local levels of govern-
ment, from great universities, and from industry. Most of
all, I am pleased to note the presence of representatives
from the American Water Works Association and the Water
Pollution Control Federation. It is my feeling that the
recognized problem of acquiring and training people to man

our water pollution control facilities must be squarely
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faced and supported from the local government level. Assistance

is needed from many sources but the moral responsibility of
water pollution control rests within each community and not
entirely in the State or Federal government level. The
trend is unquestionably toﬁard consolidation of water pollution
control authorities, especially in metropolitan areas such as
Greater Fort Lauderdale. As such authorities are formed,

it is essential that utilities managers 4eff to their boards
or city commissions the necessity of including the cost of
personnel training expenses -- not as.a luxury item, but as
a pure business item to protect the investment in the plants'
facilities, and most importantly, to protect the people's
right to quality water.

In short, if this seminar would serve no other
purpose than to arouse in each utility manager the desire to
face his moral obligation of including the cost of personnel
training in his budget, just as he includes the cost of power

or chemicals, this seminar will have served its purpose.
LOCAL LEVEL - GENERAL

The City of Fort Lauderdale, the cdunty seat of Broward
County, lies on the southeast coast of Florida between Miami
and Palm Beach. Our area, blessed by the tropical climate of
South Florida and-assured of this climate year-round by
the warm Gulf Stream, has experienced one of the highest rates
of growth of any metropolitan area across the nation where
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defense industries are not a factor. The population of the
city has increased from 36,000 in 1950 to 146,000 today.
Broward County's population has increased from 84,000 in
1950 to 615,000 in 1969. The city currently provides
softened and filtered water to approximately 186,000 people
in the central area of the County.

During the last ten years the number of sanitary sewer
connections in our city has increased to a current level of
approximately 16,000 and is continuing to expand its sewer
systems to provide service to all citizens within its cor-
porate limits. Furthermore, all of the wastewater presently
receives secondary treatment with post chlorination as re-
quired by the Florida State Board of Health.

Recently, -the Utilities Department was reorganized,
placing the treatment of water and wastewater under one
division superintendent; all maintenance of plants and
equipment under one superintendent; and the responsibility
of administrative services under another superintendent.-'Of
considerable importance under this reorganization plan was
the creation of the position of Coordinator of Training and
Safety -- a full time job in a department with nearly
three hundred employees. It was because of this rebrganiza-
tion and the creation of a Safety and Training Coordinator
that our city was able to execute a contract with the
Federal Water Pollution Control Federation to upgrade the

training of appro'ximate'ly twenty wastewater plant operators
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from our area, utilizing our city's personnel and facilities.
The classroom work in theory, chemistry, and mathematics of
wastewater treatment consists of utilizing existing courses
already underway in our county, sponsored by the Florida
Water and Pollution Control Operators Association, the County
Vocational and Technical Department, and the Florida State
Board of Health. |

As Director of Utilities for Fort Lauderdale, I feel our
FWPCA-sponsored wastewater operators training program will be
a success this year and in future years as well. But, of
greater importance to me is the offer of a Federal grant for
this training program, which has provided the City of Fort
Lauderdale with the guidance and momentum to provide a con-
tinuing educational program for the staff members of our
Utilities Department on a permanent basis. We fully intend
to pursue this course with or without Federal assistance. It
is interesting to note that the Police and Fire Departments of
our city have, for some time, sponsored excellent and progres-
sive educational training programs. Should the municipal water

and wastewater department have less?
LOCAL LEVEL PROBLEMS AND NEEDS

We realize that wastewater training problems present a
challenge throughout the nation. Some of its problems are

general in nature, while others are peculiar to a particular

‘locality. We feel there is a general need for the management
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of utility systems to plan their personnel training programs
based on the best business principles covering management,
operation and maintenance to achieve the most effective use
of manpdwer. With the new sophisticated tools, new tech-
nology, and automation, the utilities system must be managed
as a business in its most refined sense. Successful busines-
ses pay particular attention to meetirg the human needs of
staff and team members, and our industry must compete with
other firms with reference to salaries and fringe benefits
to attract prospective employees interested in advancement

in the utilities field.
SPECIFIC PROBLEMS AND NEEDS

Recruitment

No one can deny that the continuous training of utility
staff members is important but, at the same time, it must
be realized that the caliber of new staff members joining a
utility system is an important consideration. This is the
season of college football and all of us are aware of the
strenuous efforts made by top college coaches to recruit

outstanding players from the best high schools across the

nation. Likewise, in our business, more emphasis must be

placed on securing young, ambitious recruits with potential
capabilities to advance in our industry. Unfortunately,
the salaries offered in our particular area for prospective

employees in the utilities field are not high enough for
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the responsibilities involved, thus creating a serious employ-
-ment problem. Until this salary level is rectified to compete

with other industries, we will be severely handicapped.
Incentives

It is vitally important that incentives be offered to
all utility staff members to ensure that qualified personnel
will remain with the system. We feel that pay inqreases
should be automatically given if an individual achieves
academic or training certification higher than the job re-
quirements. Many cities pay the tuition for staff members who
complete accepted college courses. More emphasis is needed

in the area of incentives for higher training and education.
Avadllability of Teachens

. In ordgr to establish a trgining program,.all training
resources must be explored from the high s;hools, junior
colleges, universipies, lqcal cpnsultjng engineers,'and manu-
facturing representatives. . At,the_same_time, it is,recognized
that many experienced people are available in our utilities
systems to teach, but,unfortungtely,,many of them have not
been trained in teaching. We believe the Federal Water
Pollution Control Federgtiqn has, for some time, recognized
the lack of trained instructors and is prgsently offering oqf-

standing courses in this area of need. More participation
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in these instructor training courses is essential to ensure

the success of this program.
Carneen Counselons

High schools, junior colleges, and universities have
on their staffs career counselors to guide young people into
professions and careers to match the‘ individuai's talents.
There exists a gfeat need for the. leaders of our prqfevssion
to work more closely with these counselors '_tol ‘enable them
to guide young peopvle in this field. We feel this is
especially true on the high séhooi level where many young-
sters who are ﬁriable to enter coll'ege wouldlprovide an

excellent source of manpower for our industry.
Job PLacement Agencies

In Florida, and most likely in other states, our Florida

Water and Pollution Control Operators Association has for
many years provided a job placemerit s..e'r'vice. Unfortun}ately,
! the person who provides this service doés all the 'wlork on

a voluntary basis. Although a great deal of éood haS Te-
sulted from tﬁis service; it 1is ouf feeling ‘that a state
agency, at public expéﬁse, should esvtablilsh .a .job' placement
office to provid‘e quélified 4personne1 for positions available

’ in this industry.




Mandatony Centification

The American Water Works Association and the Water
Pollution Control Federation have stressed the need for
~mandatory certification of water and wastewater operators
for many years and have issued official policy statements
in this connection. Many states still operate under a
voluntary plan. Our leaders agree that mandatory certifi-
cation of operators'is proper and in the best public in-
terest and we feel greatef emphasis is urgently needed. I
believe that the individual operator will perfdrm Hi;

duties more efficiently and will have more respect for his

position if state certification is a mandatory requirement.

We feel this would create an incentive for capable young

recruits to enter this field.
Combined Waten and Wastewaten Training

The majority of public water and wastewater systems

operate under the supervision of the Director of Utilities

or Manéger. Th.s is proper since it is in their reaim of
responsibility io manage thé water cycle to meet the needs
of mankind and his suppbrting interesté. Similarly,

State boards of health acfbss the land héve generally

been the single responsible agency in the regulétion and
proper operation of water and wastéwater syStems. ‘Much

can be gained if the training of water and wastewater

operators could be more closely unified. If it works on

-r

[

—

H d
i



79

the local level where it really counts, more unification

should be stressed and considered on the national level.
Public Relations

The American Water Works Association has a slogan
Silent senvice {8 not enough. At the same time, it has
been said that the best water or wastewater operation is
one which provides a service and asks no special praise.
It is our feeling that in order to build higher morale in
the minds of the employees who operate our water and waste-
water facilities, we must make them aware of their re-
sponsibilities and the importance of their positions in
the department, as well as in the community. The local
level of government could aid greatly in furthering good
public relations by promoting solid educational programs

whereby the general public would have a greater awareness

of our contribution to their very lives. In order for us

to recruit upstanding young people to seek a career in the
utilities field, we must have public support and under-

standing.
CONCLUSTON

Through this type of seminar, utilities managers will
come to realize that they must stress, plan, and implement
-- not only operator training programs, but also educational

programs whereby every member of the staff is required to




.(,'..—r:‘:"".

80

upgrade his training on a continuing basis. In our opinion,
this applies not only to plant operators, but to other
categories as well, including supervisors, clerical staff,
maintenance and electrical workers, and others down the line.
The employee who has had the advantage of special training
and higher education will be more efficient in his work,
will.have higher morale and welcome responsibility, as well
as maintain a better safety record.

OQur best investment for the future of our water and
wastewater industry may well be our investment in the

training and education of our personnel.
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CURRENT FEDERAL ACTIVITIES IN WASTEWATER
TREATMENT PLANT OPERATOR TRAINING

Drn. AlRan Hinsch
Acting Assistant Commissionen Operations
Fedenal Waten PolRution Contrnol Admindistration

My assignment is to talk about the Federal role in
training waste treatment plant operators.

If I had had to make this speech a year or two ago
there would have been relatively little to say, because there
was still relatively little that we were doing in this field.
Today, however, the Federal Government is playing an active
role -- we have faced up to the key part that training will
play in meeting our water quality goals, and the need for
Federal action in this field. Commissioner Dominick's
¥ remarks earlier this morning highlighted that.

So we are developing an active Federal program, and
one which we expect to be more active in the future. At
the same time, we fully recognize, of course, that the
} problem of operator training will not be solved by any
single level of government, industry, or academia working -
alone. The solution lies in a fully integrated approach
and that's what we are striving for.

Now let me describe what FWPCA has underway or planned

l as our share of that overall effort.
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With respect to widescale funding support for operator
training, we are relying on the Manpower Development and
Training Act (MDTA). This occurs through two channels.
First, FWPCA participates in the Cooperative Area Manpower
Planning System (CAMPS), an interagehcy, intérgovernmental
program for training people to fill a large variety of oc-
cupations, using Federal funds. The FWPCA role is to en-
courage and help the States to formulate operator training
projects and arrange for their funding under the CAMPS
procedure. These projects include both skill upgrading
of existing personnel and introduction of new people into
the operator category. Over the last year, commitments
were obtained for the training of over 1,200 individuals.
This year we would like to see that number increased to
4,000.

An example of operator training through the CAMPS
program is taking place in South Carolina. Two projects are
currently underway: the City of Sumter is conducting a
course for 22 operators; the Greenville County Sewer -
Authority is conducting a course for 21 operators. In
January, the City of Newberry will begin a course. Each
of these projects involves three weeks.of full-time class-
room instruction and 41 weeks of on-the-job training. All,
of these projects are being financed by MDTA funds made

available to the State of South Carolina.
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Second, FWPCA is involved in an operator training
program under a national on-the-job training contract
with the Department of Labor and the Department of Health,
Education, and Welfare. This program has the same ob-
jectives as the CAMPS program -- but the administrative
arrangements are different. In this case FWPCA serves as
a 'mational contractor'". This means that FWPCA can sub-
contract directly with States and municipalities for the
training of operators on a project-by-project basis. This
program too is accomplished with MDTA funds. Training for
over 900 operators is anticipated through FY 1970.

The National Contract approach has considerable
flexibility -- as is illustrated by two of the active
projects. The first is conducted by the Metropol}tan St.
Louis Sewer District, and is designed to have empi;yees
trained by the time a new treatment plant opens. Twenty
new emnloyees were hired this Spring to be trained for a
Fall plant opening. This project involves four weeks of
classroom instruction and 40 weeks of on-the-job training.
The second is conducted in the Dallas-Fort Worth area by
the North Central Texas Council of Governments, and is
aimed at the operators of small plants. Forty operators
from.small plants in that region attended a three-week
classroom session in Arlington, Texas, and are now re-
ceiving 41 weeks of on-the-job training from an instructor
who visits each trainee at his home plant. This, then,

has been the major source of funding at the Federal level.
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Another source of training is the offering of short
courses by FWPCA at its training facilities located at
regional laboratories. Regular schedules of courses are
. offered at Ada, Oklahoma; Athens, Georgia; Cincinnati,
Ohio; Corvallis, Oregon; and Edison, New Jersey. These
courses are conducted by FWPCA staff members and last from
two days to two weeks. There is no charge for attendance
While these are not directly operator training courses,
many of these courses are related to the operation of
waste treatment plants. A recent analysis of short course
attendees revealed that about 5% of all course attendees
classified themselves as waste treatment plant operators.
We suspect this is low because of the presence of other
categories such as "engineer' and 'chemist" that a person with
a degree in one of those fields would more likely check.

We have prepared one course specifically for providing
instruction for persons who will train operators. This
course has been presented once at Athens, Georgia. As
resources become available we intend to incorporate this
course in a broader instructor development program. I will
have more to say on this subject 1later.

FWPCA is planning to extend training on technical sub- |
jects by offering a series of correspondence courses. The
first of these courses concerns the use of membrane filters

for bacterial analysis. This course should be available in

Fiscal Year 1971.
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We are also funding a limited amount of operator train-
ing activity through direct FWPCA grants. Until recently
grants were limited to post-graduate training, but last
year we funded four pilot operator training institutes
through this mechanism. One week courses were offered at
Atlanta, Georgia; Portland, Maine; Waco, Texas; and in
Puerto Rico. Several other technical training grants have
been aimed at curriculum development for use in operator .
training:

1. Sacramento State College is developing a corres-
pondence course covering all aspects of plant operation.

2. The University of Michigan is applying programmed
learning to water chemistry for use in operator training.

3. The Water Pollution Control Federation is pre-
paring lecture guides for the training of operators in
such courses as laboratory controls, mathematics, and
chemistry of plant operation and industrial wastes.

Also, part of the cost of this cbnference was funded
through a FWPCA grant.

We are exploring the possibility of cooperating with
the Department of Defense in their Operation Transition --
which is aimed at providing servicemen with a marketable
skill as they enter the civilian work force. Operator
and technician training for the water pollution control field
could easily fit into this type of program. We expect to

propose a pilot project for operator training during FY 1970.
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To date, FWPCA has not been heavily involved in conducting
operator training courses -- that is, in providing training
opportunities which involve FWPCA instructors, materials and
facilities. Nor do we foresee undertaking this role. In-
stead, FWPCA has emphasized a cooperative approach involving
State and local governments who plan and conduct courses to
suit local needs.

There is, however, one instance in which it may be ap-
propriate for FWPCA to be involved directly in training. This
would be in cases where the operators of waste treatment plants
at Federal installations needed initial instruction or skill
upgrading -- and appropriate training opportunities are not

available.

Some Federal agencies conduct their own courses and need

no assistance from FWPCA. For example, the Air Force conducts
a course for operators at Sheppard Air Force Base in Wichita
Falls, Texas. FWPCA staff has visited that location to ex-
plore the possibility of other Federal personnel attending,
and to see what aspects of that course might be incorporated
into new training programs.

However, like the municipal plant sector, there are
many Federal plants whose effluent could be improved sub-
stantially by increasing the competence of the operators --
but for which no training opportunities are available. We
hope to be able to begin in FY 1971 to conduct operator train-

ing courses for personnel from key Federal installations.
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We feel this will help the Federal Government to show
leadership in pollution control -- and will also provide
us with a convenient laboratory in which to test new train-
ing curricula, materials, and methods which are being
developed in conjunction with the cooperative, intergovern-
mental approach referred to above.

We need to seek new funding sources to support opera-
tor training at the local level. We expect to continue our
heavy involvement with the MDTA program, through both the
CAMPS and National Contract mechanisms. Although ‘the
Federal funds are appropriated to another agency (Department
of Labor) and the actual training is carried out at the
local level, putting us in the role of a broker -- helping
those communities needing training to qualify for MDTA
financing -- FWPCA has had to devote a considerable portion
of our available staff time to this effort. Now that we
have had over a year's experience with this program we
can see a need in some cases for an alternate funding
mechanism.

As you know, MDTA funds are aimed towards improving the
job skills of the unemployed and underemployed. Normally
MDTA funded training projects must involve a high proportion
of the previously unemployed. I say '"normally' because FWPCA
has been able, at least to the present, to concentrate more
on skill improvement of those already employed but who

are now classified as "underemployed".
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This requirement for bringing new people into an oc-
cupation can mean that communities that badly need a train-
ing project may not qualify if they are unable to hire a
large enough proportion of the previously unemployed. Many
communities now have people filling all their operator jobs,
but still have difficulty because the incumbents are not
qualified to perform adequately. To cope with this kind of
situation we need a new funding mechanism. This is not
meant to discredit the MDTA program. That pfogram exists
primarily to accomplish important social objectives, i.e.
the conversion of the unemployed into productive citizens.
FWPCA is fully in accord with the objective .and would con-
tinue to use the MDTA program wherever it is practical. We
feel it is most useful in larger urban areas where the
specialization of occupations within a waste treatment plant
is more conducive to the development of entry-level jobs
and where meaningful career ladders can be developed. There
is less opportunity for this in a small plant, where an
operator is more likely to have plant-wide responsibilities
from the beginning. To recap, I would like to say that we
plan to continue utilizing the MDTA program to accomplish
operator training. If no new funds are made available to
us, we will continue to rely solely on MDTA. Should another

funding source be made available, and I want to discuss that

next, we feel that we could meet needs that are not covered
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under MDTA and that we could, in general, more successfully
tailor operator training projects to particular local needs.

There are Congressional proposals under consideration
that would provide FWPCA with its own funding source for
operator training. House-passed H.R. 4148 would authorize
$62 million over a three-year period. The emphasis is on
training conducted as institutions of higher education.
Senate-passed S.7 would make $12.5 million available over a
two-year period for a pilot program emphasizing operator
training through agreements on a project-by-project basis
with States, local governments and private organizations.
Both of these bills reflect congressional concern that an im-
provement in the operation and maintenance of existing waste
treatment plants be achieved. Either of these bills, or a
similar bill, would authorize funds for TWPCA to fund
directly individual operator training programs.

Let me turn now to instructor training. It appears
that one of the serious bottlenecks in the process of in-
creasing the amount of operator training will be a shortage
of good instructors -- especially if a bill like S.7 or
H.R. 4148 should pass both Houses of Congress, making sub-
stantial amounts of funds available. In fact, we are al-
ready encountering difficulties in this area with the small
number of operator training projects now in operation.
Oftentimes the best prospects for instructor positions are

persons who have experience at plant operators, but who have

EYION

:' \5 ?s. 98
Liis




90

no teaching experience. To be effective as instructors

these people need training in such areas as instructional
techniques, curriculum development, and lesson planning. To
date, FWPCA has relied principally upon the general-purpose
courses of the Area Manpower Instructor Development System
program conducted by the Department of Health, Education and
Welfare's Office of Education to achieve instructor development.
In order to provide instructor training directed specifically
towards the task of preparing wastewater treatment plant
operators, and to achieve more flexible scheduling capability,

FWPCA is considering the establishment of instructor develop-

ment institutes within the context of financial and technical

assistance to units of government and organizations conduc-

ting operator training projects.

I would also like to describe an activity which we are
intensifying -- manpower planning. Its purpose is to improve

the basis for formulating training and other manpower programs

at all levels -- local, State, and Federal. S.7 includes a

specific authorization of $2.5 million for fiscal years
1970 and 1971 for the Federal portion of such a program.
Managers, planners, and educators have the problem of deter-
mining how many and what types of personnel must be trained.

Also we must ask ourselves -- are we using our manpower re-

sources as effectively as possible? To answer these questions

we are adopting approaches used by private industry and the

armed forces to determine their manpower and training needs.
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Essentially, manpower planning involves (1) determining man-
power requirements -- how many and what type of personnel
are and will be needed; (2) determining manpower supply --
what resources are and will be available and; (3) identify-
ing imbalances and formulating action programs to remedy
them. To accomplish this, we plan to develop a national §
system which will be based upon manpower needs information
developed at the State and local levels. Therefore one
aspect of the overall system will be the augmentation of
basic manpower planning capabilities of the States and
cities. : !
FWPCA is establishing a small central staff to provide
leadership, coordination and support of the national system.
This staff will develop and disseminate planning criteria,
methodologies to be employed in manpower planning, and
national projections of manpower demand and supply. One
task of the FWPCA staff will be to develop a manpower
language which can be generally accepted for identifying
occupations of the national water pollution control program.
Each occupational category will be labeled and defined in
terms of tasks performed, and general education and specific
vocational training qualifications. A contract effort is
now underway to develop this language together with staffing
guides which relate the numbers and types of personnel
generally needed to operate and maintain different types and

sizes of conventional waste treatment plants. The staff will

500
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also develop methods and procedures for doing manpower planning
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at the State and local levels. A primary function will be to
prepare national projections of manpower demand and supply.
We intend that our regional offices will have the capability
to coordinate regional manpower planning and to provide
technical assistance to States and cities in their individual
efforts. We think this cooperative effort in manpower plan-
ning will mutually benefit all the governmental agencies in-

volved and the individuals employed in the water pollution
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control program. First, our training efforts should be more
effective and economical as they can be planned on the basis
of defined needs. Second, by having information concerning
the current and future occupational structure of the overall
: program, we should be able to do a better job of career plan-
l ning for our employees. Third, by systematically analyzing
é the work to be done and relating the manpower needed to
| properly perform it, we will be able to substantiate recom-
mendations concerning manpower requirements. This planning,
together with effective training, can make a significant con-
tribution to the success of the national water pollution
control program.

This is how we currently view FWPCA's role in this im-
portant effort. We have here at this Conference members of our
training staff who are developing these programs, aqd we will

welcome your comments and suggestions.
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CURRENT STATE ACTIVITIES IN WASTEWATER
TREATMENT PLANT OPERATOR TRAINING

Donald M. Pierce
Michigan Deparntment of Public Healih
Lansing, Michigan.

In a gathering of this kind, it is natural and fully
expected that the majority of the group will have many con-
cerns, convictions, experiences and aspirations in common.
As members of an action group, we are deeply involved in a
common program and its thrust and impact on one or more
segments of society. This is a most waluable and essential
experience. The great effort required to plan this program
and bring us together will be justified if we effectively
communicate what we learn and what we decide here to the
problems back home -- where the real action is. We must do
more than just talk among ourselves.

It is always heartening to hear someone representing
the taxpayer make a public declaration on the importance of
what we're doing or trying to do. We had such an experience
a few weeks ago in Michigan at a public hearing on proposed
Regulations for the Examination and Certification of In-
dustrial and Commercial Waste Treatment Plant Operators.
The hearing was well attended and while no one objected to
the proposed regulations, neither did anyone express any

great enthusiasm for their implementation until the Water
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Resources Chairman of the League of Women Voters of Michigan

read a prepared statement on behalf of members of the League.
The following excerpts from that statement indicate a keen
appreciation of the importance of effective operational

control and the pressing need for training. She stated:

bered  boeeed

"The anticipated growth in capital facilities for
sewage treatment plants necessitates that some
thought be given to the problem of recruiting
sufficient competent personnel for operators. In- )
dustrial and governmental efforts to meet the new
water quality standard might send the operator
situation to crisis proportions. :

T

"Industrial wastes vary from company to company.
Industrial wastes vary greatly in nature, from being
very alkaline to very acidic. Toxicity, suspended -
solids content, or BOD of certain waste flows may be b
abnormally high.  Industrial wastes very often require
some special treatment before they can be discharged
into a receiving stream. '

""We ask that regulations governing the examination
and certification of industrial or commercial waste F
treatment plant operators be reviewed regularly in
accordance with new and developing technology in

the field of treatment facilities. -F

"The League will continue to work for high water -
quality, we will support legislation, financing, and
education to help solve our growing water crisis.

In the League we know that informed citizens will
cast their vote. in favor of measures to control and
avoid water pollution. They will support expanded
staffs to plan, inspect, and enforce state require-
ments for control and development of pollution and
resources facilities."

l‘«~ur~l

I have quoted extensively from this statement because,
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in a very significant way, it demonstrates that strong support

is available to sound action programs for effective operation
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of water pollution control facilities as well as for those
involving their construction. Such support, as in this
instance, is often unsolicited and as such is all the more
welcome.

Now there are several aspects of this little scene at
the hearing which exemplify the growing public acceptance
of the importance and indeed necessity of sound management
of water pollution control facilities. Anyone at all
familiar with the facilities and the processes utilized
in wastewater treatment recognizes quickly that they re-
quire skilled and faithful attention in the best tradition
of utility management. Anything less is attended by re-
duction in overall efficiency, degradation of the quality
of the plant effluent and loss of investment to the tax-
payer or other owner.

In Michigan, as in many of the states, the importance
of effective operation was recognized by the State Legisla-
ture, in some sort of a categorical fashion, when the
first laws on collection and treatment of sewage were
passed. The 1913 statute gave the State Health Commisioner
broad visitorial and supervisory powers and responsibilities
over the design, construction and operation of all facilities
of this kind. Some twenty years later, a small beginning
had been made to establish good operational control in

municipally owned treatment plants. Spearheading this
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effort were the State Health Department engineers with the
encouragement of the young but active sewage works association.
By 1935, a voluntary operator certification program had been
adopted and an annual short course for operators was held each
year in conjunction with the annual meeting of this associa-
tion. These were the formative years when the fundamental
concepts of water pollution control were being formulated
among the states and interested groups representing the
sportsman, the vacationer, the businessman and others de-
siring quality water for their specific needs.

By 1949, the conservationist and other preésure groups:
had generated enough support to strengthen requirements in
the State laws including the employment by each municipality
of a person in charge df the sewage treatment works whose
competency for such position is certified by the State
Health Department. This requirement focused attention on
the importance of effective operation. It provided an ef-
fective framework for administration. However, like any
statute, actual accomplishment of its stated objectives
depends on the strength of purpose and ability to deliver on
the part of the responsible State agency and the extent and
effectiveness of the supporting groups. Looking back now.
over this 20-year span, several landmarks and trends are

readily discernible.
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1. In a general sense, the quality of operational
l’ control is directly proportional to the attitudes

and programs of the responsible State regulatory

agency. Strict enforcement is essential but it
! must be accompanied by effective communication
with local officials and with operating staffs

! to establish the reasons for and the reasonableness
of the requirements. |

2. A court case, early in this period, confirmed the
constitutionality of the mandatory certification
requirement and the supervisory authority of the

State Health Department over operation. This

decision dissuaded many municipalities from their
planned deferment or refusal to employ a certified
operator. A trial case of this kind is very bene-
ficial to the overall program.

3. The State regulatory agency must call for and
demand a high level of performance in facility
operation.. A very effective requirement is the
performance of meaningful physical, chemical and

bacteriological tests. Such data should be used

in process control and to identify and quantify

deficiencies in facilities, existing or impending.

g
S

Regular monthly operating reports containing such

information have been required from all plants since

’ [rem——

1950. The extent and depth of the data have
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increased greatly over this period as effluent
requirements have become more demanding and com-
petencies of operating personnel have risen.
Training programs have been extended, expanded and
modified in an attempt. to meet changing needs.
These include annually, a two or three day
regional training session related to plant processes
and operations, attended by some 350 operators;
a one-week laboratory training course for three
or four groups of twenty laboratoi‘y technicians
and operators; a twelve-week, forty-hour course
in either mathematics, chemistry, or hydraulics
attended by about 150 each year; and a two-day
in-depth seminar on a selected subject area such
as activated sewage, safety, etc.
Operators are encouraged to enroll in courses
of particular interest and value to their
peculiar and particular backgrounds and aspira-
tions. In the earlier period, these courses were
predominantly of the t :ade school or correspondence
school variety. A few took regular college courses
in a standard undergraduate program. In the last
few years, more operators have turned to the 2-year
technical or Voc-Ed programs but, alas, the schools
are not properly prepared or geared to a'dequately

serve these needs toddy. Now the operators are

o fetesa = e e et & s
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becoming interested in programmed instruction for
certain types of information and in other new
learning techniques.

Assistance and cooperation of educational institutions
has been extremely valuable, particularly in subject
areas involving design of facilities, treatment
processes and léboratory analyses. Equally im-
portant is the involvement of operators in pro-
viding instruction on operational aspects. Equip-
ment manufacturer's representatives have also been
very effective in their area of specialty.

The interest and concern of the Federal government
in effective operational control, as evidenced by
increased involvement by FWPCA during the past
couple of years, holds promise of significant impact
on programs at all levels. Certainly this support,
both in principle and financially, is most helpful.
A month or so ago, the city of Detroit began a

44 week in-plant training program for 40 operators
under a national contract with FWPCA. Also, an
application has been filed under the CAMPS program
with the U. S. Department of Labor with the as- -
sistance of FWPCA for funds to provide on-the-job.
training for 120 operators in groups of 20 at six

locations for a period of fifteen weeks each..
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9. Training programs must include practical down-to-
earth instruction geared to the specific problems
and needs of the operator. Today, faced with
biological aerobic treatment in most plants, with
phosphorus removal and with low coliform concentra-
tions in the plant effluents, instruction in the
classroom, the 1aborétory and on-the-job must
meet these needs. -

10. The operator must earn a place of respect and dignity
in the eyes of his fellow workers in the community
and .among the general public.  No one can or will
do this for-him. 'In Michigan, his elevation to a
respected and usually well-paid position has Been,
perhaps,-a bit unusual. Here, the certified
superintendent of the wastewater treatment plant
is usually second in pay only to the city manager
or Director of Public Utilities. He is quite well
trained, resourceéful and usually takes pride in
his job and .in his work.

The Michigan experience in several respects is illustra-
tive of national trends. Yet each state is uniquéiand differs
from all others in its special problems and approcaches. A
recent survey by the Personnel Advancement Committee of the
Water Pollution Control Federation of operator training
programs in the United States and its territories disclosed

that '""there is a tremendous diversity among states in
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requirements that seek to establish the qualifications of
personnel." The survey found that all except two states
have a program of operator certification, either voluntary
or mandatory and that eight of these were undertaken in
1969. Quite understandably there exists a tremendous
variation in requirements and administration of programs.
An equal diversity was found in operator training programs.:
The report states ''the response indicates that 44 states
have active training opportunities for operators and these
have, in fact, produced at least 100 different courses
which were given in- 1968. The 100 courses provided 306
actual programs of instruction, logging a total of 9,516
hours.

A month ago at the workshop on operator training at
Dallas, Texas, sponsored by the Water Pollution Control
Federation, it was the concensus of the 70 or more.people
attending that there is a wide gap between what is needed
and what we get today in operator performance. The states,
the local governments and industry are faced with the need
to strengthen the operations program in every reasonable
way. The essenvial ingredients of effective programs are
known. Effective methods for training and for administra-
tion can be developed and adapted to these needs. But
Michigan, like all the states, is short of some of the
needed training materials. Its educational institutions

are ready and anxious to participate, but they lack
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curriculum, texts and teaching aids and there are not enough
instructors with in-depth knowledge of operations. In this
respect and in many other ways, the states need the help and
resources of the Federal government and the educational
establishment at all levels to help each other :to help the
local community and its industries to do the kind of job the
public expects from us today in the operation or pollution |

control facilities.

et b b e

bzt b el beeed

KSR



CURRENT MUNICIPAL ACTIVITIES IN WASTEWATER
TREATMENT PLANT OPERATOR TRAINING

.Canmen F. Guarino
Philadelphia Watern Department
Philadelphia, Penna.

We have entered a new era in water pollution control.
The Water Quality Act of 1965 has prompted many activities
nationally Khat are required to effectively and economically
control wate&borne pollution.

One vital need is proper training of wastewater plant
operators. Some work has been done in this direction in- the
past - and done well - but from a national level, surveys
by various governmental groups indicate that for present
and future needs, this has not been sufficient.

Until relatively recent years, organized and effective
training could only be found in several areas of the country.
The number of text books that operators could read and under-
stand were few. Notably among those few were the Texas and
New York Operator Manuals. There may have been others but.
they ‘'were not generally available.

However, this has changed. The pendulum is swinging
the other way.  Surveys conducted by the Department of the
: Interior reported in August 1967 that whereas 3600 scientists,

engineers and related professionally trained personnel are

now employed by State and local agencies, 9000 .will be

needed in 1972. This is an increase of 150%.
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The survey also reports that 2600 technicians were
employed and this figure must incfeaée by 1%0% to meet the
needs in 1972. The reports go on tb state that based on
authorized increases in Federal financial support for water
pollution control facilitieé, the 20,000 treatment opera-

tional personnel will need to be'increased by 10,000 in

1972 and, finally, an additional 50,000 persons will be re-
quired to maintain existing and new treatment facilities.
Comparable increases in personnel were also predicted for in-
dustrial waste treatment plants.

Even though some of us may question whether these numbers
are correct, I believe it is safe to state that sizeable in--
creases in wastewater personnel will be needed in the not too
distant future. It is also now being recognized that this
field of water pollution control is a speciality and that an
ad in the local paper will not draw many applicants.

The Federal Government, through the Department of the
Interior, Department of Labor, and Department of Health,
Education énd Welfare, has made funds available to initiate
wastewater operator training.

Many papers presenting the ideas of knowledgeabile
people have been written and published. Numerous outlines
for operator training have been presented. ‘High level opera-
tor Workshops are being conducted. Notabie among these was

the recent Workshop in Dallas, Texas, and the one which we

! are attending today..
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All the information and ideas which are now being made
available - coupled with sufficient funds and capable people
to make use of the funds and information - will accomplish
thé objective; that is, better operators, better wastewater —
plant operation, and a reduction in water pollution.

Today, I would like to do several things.

1) Present to you the results of a survey that I have
recently conducted.

2) Briefly describe some unique training programs al-
ready in use.

3) Tell you something about the Federally sponsored
operator's training program which was started in Philadelphia
this past September 29th.

4) How Philadelphia meets its needs considering that
it does have three treatment plants that have been in opera-
tion before and during the water pollution control '"Renaissance."
I have reason to believe that most municipalities meet their
needs in much' the same fashion as Philadelphia.

5) Finally, some general comments.concerning my feelings

‘toward training needs.

SURVEY RESULTS

Although I am well aware of municpal activities in the
state of Pennsylvania, my knowledge of municipal activities
nationally was limited. In order that I would be able to

present some data which would give the national picture, I
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conducted a questionnaire survey. The questionnaire was
simply to elicit a good and rapid response. I am sure that
many here have received these questionnaires and I am happy
to report that virtually all that were sent out were returned
answered.

Table 1 will give you a nationwide View of the areas
covered in the survey. Seventeen (17) states were canvassed.

Table 2 shows a completed questionnaire. This question-
naire was completed by Columbus, Ohio, personnel. Their
municipal treatment facilities serve 750,000 people. They have
three treatment plants and the capacity of their largest tfeat-
ment plant is 120 million gallons per day. The largest plant
uses the secondary treatment process. The total number of
operators employed is 165.

They have an In-Service training program and also have
State training. They have indicated that present training,
salaries, and operator qualifications are not satisfactory.

In answer to the question "Is Operator Certification
mandatory?'" the answer given here is "No'. However, this is
an error since Ohio has one of the best Mandatory Certification
requirements I have seen. I believe the person filling out
the questionnaire meant that all operators were not required
to be certified, only those who are in responsible charge.

This points out the need for proper evaluation of question-

naires.
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Boston, Mass.
Albany, N. Y.
Sayreville, N. J.
Washington, D. C.
Philadelphia, Pa.

Pittsburgh, Pa.

Jacksonville, Fla.

Cleveland, Ohio
Columbus, Ohio
Cincinnati, Ohio
Detroit, Mich.
Chicago, I1l.
St. Louis, Mo.

Kansas City, Mo.

107

TABLE I

CITIES SURVEYED

Minneapolis-St. Paul, Minn.
Sioux City, Iowa
Omaha, Neb.

(suburban) Oklahoma City, Okla.
Dallas, Tex.
Houston, Texas
Phoenix, Ariz.
Seattle, Wash.
Walnut Creek, Calif.
Oakland, Calif.
San Francisco, Calif.
Los Angeles, Calif.
Fountain Valley, Calif.

San Diego, Calif.




1)
2)
3)
4)

5)
6)

7)

8)
9)

10)
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TABLE 2
QUESTIONNAIRE

Municipality, Township, Authority Columbus, Ohio

Population Served 750,000

No. of Treatmennt Plants 3

Capacity of Largest Plant 120 MGD

Type of Treatment: Primary Secondary X Tertiary Other

Total No. of Operators Employed (All Plants) 165

Operator Training: None__ In-Service_X State Training X

Federal Training  Other__
Is Training Satisfactory? For Present Needs No

For Future Needs_

Are Present Operator Salaries Satisfactory? Yes__ No X_
Do Present Operators Have the Proper Qualifications and
Backgound to Meet the Needs of the New Water Quality
& Effluent Requirement Standards?

Yes No X

Does Your State Require Mandatory Operator Certification?

Yes No X

Additional Comments

In our large plants, we find that our training in-

adequacies are not in the area of information,inor of avail-
able technology. The proglem is to find ''the handle" to
create the necessary work attitude and job interest to
properly perform the job of sewage plant operation.
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The comments I received are very interesting. I would
like to read this one to you. "In our large plants, we find
that our training inadequacies are not in the area of in-
formation nor in available technology. The problem is to
find "the handle'" to create the necessary work attitude and
job interest to properly perform the job of sewage operators."
So you see, indoctrination is an integral part of operator
training.

Rapidly looking through Table 3 will give you an idea
of the type of municipalities surveyed. Most of them are
large, consequently, any conclusions reached by this survey
would not necessarily apply to smaller municipalities.
However, we cannot overlook the fact that these municipalities
serve a population of 48,436,000, which is approximately 41%
(1) of the sewered population of the United States.

It is also interesting to note that in most of the large
municipalities, twenty-one out of twenty-nine have primary
treatment plants. This too is an indication of the additional
and advanced training that will be required as the primary
treatment plants become secondary plants.

There is a big difference in the operation of a primary
versus secondary treatment plant. One is purely a physical
treatment process while the other, that is, secondary treat-
ment, involves living organisms and a lot more "know how'.

Summarizing. Twenty-nine municipalities responded.

Eighteen stated that salaries were satisfactory. Twenty-three
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of the twenty-nine stated that the operators had sufficient
training to meet present needs. However, only nine indicated
that the presently employed operators had sufficient training
for future needs, but twenty of the twenty-nine felt the
present operators possessed the proper qualifications and
background to meet the needs of the new water quality stand-
ards and effluent requirements.

All but one of the municipalities - Boston - reported
"In-Service Training'". This is to be expected since operators
are continually being replaced and, to date, the number of
experienced operators available for employment would be next
to zero.

Twelve reported some type of State sponsored training.
Although only four of the surveyed municipalities stated
they had Federally-sponsored training. Recent correspondence
from the Federal Water Pollution Control Administration re-
ports that the Federal Government has, or is, in the process

of subcontracting for the training of 960 operators in nine-

teen states.
UNTQUE TRAINING PROGRAMS

Notably ainong the municipalities surveyed is the appren-
ticeship program at Orange County Sanitation District, Cali-
fornia (2). (See pages 13 to 52 of these proceedings for a

discussion of the Orange County program.) This is certainly

122
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a new approach. It appears well planned to eventually
produce seasoned operators for every level from the men who
operate the pumps through the mechanics who service the
equipment to the man who will be in responsible charge of
a treatment plant.

This program is designed to avoid the pitfalls of
many training programs by starting with qualified personnel
and phasing the program over an extended period of time
which I understand would be two years for completion of the
Apprentice I program, and an additional two years for the
Apprentice II program in one of the specialities of waste-
water operation.

Another new approach to wastewater operator training
is the correspondence type which was reported by Mr.
William Dendy of the Santa Ana Watershed Planning Agency
and Dr. Kenneth Kerri (3) cf Sacramento State College as
well as Dr. John H. Austin of Clemson University (4). These
courses will fill a need since there are many operators who,
because of location or time, cannot attend scheduled class-
room courses.

One of the most ambitious operator training programs
planned is reported by Mr. William Sexauer who heads the
Minnesota Pollution Control Operator Training Unit (5).
They are using the Regional Operator School approach and a
traveling instructor. Briefly, the program requires the

instructor to conduct classes at four locations one night
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per week for 2-1/2 hours at each location. At the end of 50
classroom hours which cover a 20-week period, he moves to

four new locations. While teaching in an area, he is re-

quired to provide on-the-job instruction to each of his students.

I also wish to report the work of the Pennsylvania Public
Service Institute in furnishing training for wastewater opera-
tors. This agency is part of the Pennsylvania Department of
Education and is the recognized training agency in Pennsylvania
for wastewater operators.

It is funded 50% by the State and 50% by the Federal
Government through the Vocational Education Act of 1966. I
believe this is an Act that most States have not fully ex-
ploited for operator training. At no cost to the individual,
the Institute provides an instructor and course materials.

To give you an idea of its scope, in fiscal '6%, 48 classes
were held throughout the state of Pennsylvania covering all
areas of treatment. A total of 982 students were enrolled and
the courses were usually held three hours a night, one night

a week, for periods as long as fifteen weeks. At the present

time, 22 classes are in session at various locations through-

out the state of Pennsylvania.

FEDERAL TRAINING IN PHILADELPHIA

The Philadelphia Water Department is presently engaged

in a Federally-sponsored education program for wastewater

treatment operators. Pennsylvania, I understand, is the first
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state to receive Federal funds through the Federal Water
Pollution Control Administration to initiate a program to
improve the skills of the present wastewater treatment
operators,

Philadelphia's Water Department is working jointly
with the Pennsylvania Public Services Institute. A con-
tract with the Federal Government provides approximately
$40,000 to train 40 operators. The money is to pay the
salaries of two full time instructors, specialists, and the
miscellaneous operating expenses.

We found recruiting instructors a difficult task.

This is to be expected when you consider the shortage that
exists today for all specialists in the field of water pol-
lution control. Finding a qualified instructor who is
willing to take a one year contract limits the number of
candidates.

For several months, it appeared that Philadelphia, in

order to meet its commitment to train 40 operators under this

Federally-sponsored program, would be required to use Water
Department employees who already were carrying full work-

loads.

Fortunately, we were able to find cne capable instructor

who, using the general outline provided by the FWPCA, as-
sembled a course program and our first class was conducted

on September 29, 1969.
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Very recently, we were successful in recruiting a second
instructor. The subject matter covered in the outline fur-
nished by the FWPCA is broad in scope. It covers communi-
cation, mathematics, drafting, and science, in addition to
wastewater operation, theory and practice. I believe that
we all would agree this is quite a challenge to an instructor.

We are conducting two classes of twenty trainees each
and the program in Philadelphia is entering the second month.
The implementation of this program is the subject of this
portion of my report. |

Once a capable instructor was acquired, a class sched-
ule for two separate classes that could easily fit in with
our master rotating shift schedule had to be devised.

The Federal program suggested a three-phase schedule.

Phase I - Would be three weeksiof classroom instruction con-

ducted on an eight-hour day, five day per week basis for a
total of 120 hours of instruction.

Phase 2 - Would consist of twenty-six weeks of part time on-
the-job training and part time classroom instruction;

divided as follows: Eight hours per day, four days per week
for twenty-six weeks of on-the-job training with the instructor,
and one 8 hour day per week for twenty-six weeks in the class-
room.

Finally -

Phase 3 - Would consist of approximately 560 hours of on-the-job

1%
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training with the instructor. This is equivalent to four-
teen weeks and would complete the program.

There were many reasons why Philadelphia had to alter
the suggested schedule. First, plant operations are too
demanding to permit us to have our operators away from their
stations for eight hours a day for as long a period as three
weeks. It was also felt they would rapidly become saturated
with classroom work and a good deal of the day would be
wvasted. Second, the suggested three-phase program was dif-
ficult to schedule for the entire length of the program.
Third, the 1400 instructor on-the-job training hours re-
quirement, with each trainee receiving approximately 71
hours each, made it necessary to prepare individual on-the-
job training rosters for each trainee.

The 40 trainees are divided into two groups of 20.

The groups are referred to as Group "A" and Group 'B".
Each group attends sessions conducted every other day with
the exception of weekends and holidays. They meet four
hours from 8:00 A.M. until 12:00 Noon. Each trainee will
receive twenty hours of institutional instruction in a

two week period and the classroom instruction will last
for approximately 32 weeks without any change in schedule.

The on-the-job training is rostered weekly by the in-
structor for each trainee and is announced in class one

week in advance.
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Any time lost because of illness, vacations, etc.,
will be made up during the last twelve weeks of the program.

Each instructor is rostered to teach every day that a
class is in session. Since subjects are taught for two hours
a day- and there are two subjects always being taught, each
instructor is required to teach for two hours and devote
the remaining six hours to on-the-job training the rostered
trainee. Both instructors report for class every mcrning.

If one is absent, the other will teach in his place.

The major difference between the suggested Federal pro-
gram and the program being conducted in Philadelphia is the
scheduling, which spreads classrnom instruction over a longer
period without any change in the number of hours for the
trainees. This allows for the subject to be fed in smaller
and more readily absorbable portions. We feel this is bene-
ficial to the trainees.

In addition to the two instructors, we will also use
the city of Philadelphia Water Department personnel to teach
in areas in which the instructors feel they need a specialist
to strengthen the curriculum.

Table 4 shows the syllabus breakdown with the subject
number, the name of the subject, and the number of hours for
each subject. Special note is called to numbers XIX and
XX on the syllabus. Notice the rostering of the 72 hours of
on-the-job training as a regular scheduled activity. Number

XX shows 40 hours of Review and Career Development. During




|

II
ITI
IV

VI
VII
VIII
IX

XI
XII
XIII
XIV
XV
XVI
XVII
XVIII

XIX

XX
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TABLE 4
CURRICULUM OUTLINE

Course OQutline

Orientation - Water Supply - Wastewater Control
Orientation - Wastewater Treatment Plant
Arithmetic Development

Communication Development

Science Development

Chemistry - 12
Physics - 12
Biology - 10

Measurement and Drafting Development
Fundamentals for Plant Operators
Treatment Plant Equipment and Plant Electricity
Treatment Plant

Treatment Plant Unit Operations
Laboratory |

Plant Maintenance

Materials and Supplies

Plant Records and Reports
Instrumentation

Plant Safety

Treatment Plant Design

Treatment Plant Operation

On-The-Job Iraining and Remedial Training

Review and Career Development
GRAND TOTAL

BEVENE
S TN K DR

Hours

24
32
34

20
30
20
20
20
20
10
10

10

10

40

72

40
430
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this period, the trainees will return to the classroom to
comply with the contracted forty-four weeks of training.

To date, the information that we have indicates that
all is going well. The students are eager, the instructors
feel they are making headway, and the inspection visits by
Federal and State officials have netted favorable comments.
All of this, of course, makes all of us who have a part in

this new program very happy and encourages us to put more

effort in making this new training program a success.

PHILADELPHIA'S TRAINING PROGRAM

I now would like to relate some of Philadelphia's ex-
periences in training operators.

Between the years 1950 and 1955, three large treatment
plants were placed into operation and during the period of
1950 to date, we have hired and trained no less than 500
treatment personnel.

This was done, for the most part, by an In-Service
Training Program and Operators' Guide prepared by Mr. Ralph
Hoot who was Chief of Wastewater Operations in Philadelphia
from 1950 until his death in 1967. Mr. Hoot was recognized
as being one of the best operators in the United States.

The book prepared by Mr. Hoot, plus a continual on-the-
job training program, enabled us to successfully treat
billions of gallons of wastewater and survive the hundreds of

problems that were encountered in the start-up and operation
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of Philadelphia's three large treatment plants. The book
consists of approximately 250 8-1/2" x 11" pages that can
readily be added to or updated as needed. This, of course,
is an advantage since it prevents the book from becoming
obsolete. The book explains in complete detsil each piece
of treatment equipmeat, its operation, and includes questions
and answers for the operator to test his knowledge of opera-
tion. This Operators' Manual, specifically written for
Philadelphia, was also the !»asis of promotional exams.
Tables 5 to 11 show excerpts from this book.

Our In-Service Training program has been supplemented
by courses given initially by Penn State University and,
more recently, by the Pennsylvania Public Services Institute.

During the '50's, most of the courses were given on
the Penn State campus and were from a one to five-day duration.

In 1962, this training program was altered and key munici-
pal areas are now used as training sites. Philadelphia 1is
one of tha2se areas. As requested, courses are given at one
of the Philadelphia treatment plants. The courses have a
fixed duration but are arranged over a period of time con-
venient to the operafors. The courses cover all the basic
areas of wastewater operation from primary treatment through
activated sludge to electrical maintenance.

In addition, Philadelphia routinely allows higher
echelon personnel to attend specialtf courses given at

Manhattan College and the Taft Center in Cincinnati, Ohio.

181
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TABLE 5
TEN SAFETY COMMANDMENTS

Always obey safety rules and safe practices: If in
doubt, ask your Superintendent.

Help your fellow empioyee to be as safe a worker as
yourself.

Use the safety equipment provided, remembering that they
are for your safety.

Take care that your clothing is suitable to the job.

Learn the right way to 1ift and never try to lift
anything too heavy.

Never play practical jokes, for they could hurt someone.

Keep your footing safe - everything must have a good
foundation.

Do not use unsafe tools or improper equipment.

Do not use equipment without authority.

Report every injury immediately and seek prompt first

aid care.

1182
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TABLE 6
\ ELECTRONIC PRECIPITATOR

'.

The principal of the electronic precipitator is as
follows: Dust laden air upon entering the electronic pre-
cipitator first passes a series of fine tungsten wires each
carrying a charge of 12,000 volts, D.C. As a result of this,
each particle of dust acquires an electric charge either
positive or negative,.

The charged or "ionized" particles are then led through
a field of alternately charged plates, each plate carrying
6000 volts, D.C. The result is that the positively charged
dust particles will deposit on the negatively charged plates
while the negatively charged particles will settle on the
positive plates (unlike particles attract, similar repel).

Since 80% of the dust particles will take a positive
charge in the initial ionization, 80% of the dust will be
attracted to the negative plates. To make these the more
effective, the negative plates are installed on a slowly
revolying chain and the whole ''telechron" operated so that

each plate passes througzh a reservoir of viscosine 0il once

each 24 hours.
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TABLE 7
AIR FILTERS TO THE BLOWERS

There are two air filters to the blowers each of
which consists of two separate entities, the electronic
precipitator and an oil filter of the revolving screen
type. Of the two, the electronic precipitator does by far
the most work. However, the oil filter was added to give
additional dust removal as well as to provide standby
against no filter at all in case trouble with the electroni
resulted.

The purpose of the air filter to the blower is to
avoid dirt and dust being blown into the inner side of the
diffuser tubes and clogging them. The efficiency of the
electronic precipitator is guaranteed to be not less than
85% removal, as determined by the U. S. Bureau of Standards
discoloration test.

The units were installed by the American Air Filter
Company of Louisville, Kentucky. Each unit has a capacity
of 46,700 cubic feet per minute at a velocity of 500 feet

per minute.

55134
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TABLE 8
GAS PRESSURE

The gas pressure in a sewage works digester is normally
5 to 6 to 7 inches. The pressure is usually determined by the
weight of the floating cover. This is true at Northeast in
Philadelphia where the gas is collected under covers equiva-
lent to 6.75 inches of water column.

However, the gas pressure carried at Northeast is not
6.75 inches. FEach digester cover at Northeast is provided

with a pressure-vacuum relief and these are set to discharge

at 5.75 inches of water. Hence this should be the maximum

gas pressure obtained. However, during periods of excessive

gas production or a sticky diaphragm, the gas pressure may

exceed this slightly. Gas pressure should not, though, be

permitted tc exceed 6.75" of water or the floating covers
will tip and damage may result. If the pressure reaches

6.5'" and maximum discharge is being obtained at -the waste

gas burner, relief can be obtained by going to the top of

the digesters removing the four bolts, lifting the cap off
the P-V relief and working (lifting) the diaphragm via the
exposed rod. Each PV relief will discharge 30,000 cubic feet
per hour. Use a berrilium wrench for this operation. This

safety wrench is on the chain in the sludge heater office.
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TABLE 9

NORTHEAST W.P.C. PLANT DIGESTERS - QUESTIONS & ANSWERS

1. (Q
(A)
2. (Q)
(A)
3. (Q
(A)
4. (Q)
(A)
5. (Q)
(A)
6. (Q)
(A)

A digester 90'6" in diameter has a floating cover
that weighs 225,000 pounds. What will the gas
pressure be if there is a 3" clearance between the
cover and the side of the digester?

6.75" of water.

500,000 galions of 4% sludge are pumped inte a
digester in 24 hours. How many pounds of sludge
does that represent?

500,000 x .04 x 8.34 = 166,666 1bs.

Why the 8.34 in previous problem?
One gallon of water weighs 8.34 pounds.

A digester 110' in diameter has a 1' lager of
gas trapped beneath the cover. How many cubic
feet is that?

9500 cubic feet.

Sewage gas has 625 BTU's per cubic feet. A pound
of coal is equivalent to 12000 BTU's. If a
sewage plant wastes 300,000 cubic feet of gas per
day, how many tons of coal would that equal?
7,814

At $§15 a ton for coal, how much would that waste

gas be worth?
$117.




Q)

(A)
(Q)

(A)
(Q)

(A)
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TABLE 10
PUMPING STATION & GRIT - QUESTIONS & ANSWERS

The desired velocity in the grit channel is 1/2
foot per second. The low level rate is 48 MGD.
Three channels are in service. What should be the
sewage depth in the channels?

7.0 feet.

Assume the sewage elevation in the high level
channel is 89' while that in the low level is 73'.
Assume also it costs 5 cents for power to lift one
million gallons one foot. How much extra would it
cost for power if 25 million gallons of high level
sewage was bypassed into the low level channel?

5 cents x 25 MG x 16 feet = $20.00.

In October 1953, the pumping station pumped 1171.8
million gallons of sewage at a consumption of
198,300 kilowatt hours. The total power bill for
the month was $9183.70 for 1,086,000 kilowatt

hours. What was the average cost per K.W.H. and how
much did it cost to pump 1 million gallons?

.85 cents and $1.38.

The Philadelphia Electric Company demand charge for
power is $1.80 for the first 100 kilowatts; $1.25
for the next 400; and $1.15 for all over that. What
would be the total demand charge for a maximum demand
of 1836 kilowatts?

$2216.40.

(Continued)
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TABLE 10 - (Continued)

How much would it have cost if one additional pump
was put on for one hour and the demand had gone to
2036 kilowatts?

$2246.40 or $230 to run one pump one hour.

The high level flow is 26 M.G.D. Two channels are
in service. The depth in the channel is 4.6 feet.
What is the velocity?

1' per second.

.. 138

A :
(AR L




130

TABLE 11
DISSOLVED OXYGEN - BIOCHEMICAL OXYGEN DEMAND

Reactions: The key to this test is that the manganous sul-

fate, the alkaline KI and the dissolved oxygen react to form
manganous acid (the heavy brown precipitate) with the amount
of manganous acid formed being proportionate to the original
DO content.

Whei. the manganous acid precipitate is dissolved by
acid an amount of free iodine also proportionate to the
original oxygen content is formed.

The free iodine is titrated with standard sodium thio-
sulfate, using starch as indicator, and from the amount of
sodium thio used, the oxygen content is calculated. The

reactions are:

A) Between the manganous sulfate and potassium hydroxide
2MnS04 + 4KOH = 2K,50, + ZMn(OH)2
B) Between the manganous hydroxide and dissolved oxygen

2Mn (OH) + 0 2H MnO3 (The heavy brown PPT.)

2 2
C) Between the manganous acid and HCl

2H,MnO, + 8HC1 = 2MnCl, + 6H20 + 2C1

273 2 2
D) Between the free chlorine and potassium iodide

2C1, + 4K1 4KC1 + 21

2 2
E) Between the free iodine and sodium thiosulfate

21, + 4Na,S,0,,5 H,0 = 4Nal + 2Na28406 + ZOHZO

2 27273 2
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Graduate work is encouraged by the payment of tuition for
courses related to Sanitary Engineering taken at recognized
universities at night.

Today, I have reported municipal activities in waste-
water training as well as experience in initiating a
Federally sponsored training program and Philadelphia's In-
Service Training progranm.

I now would 1ike to make one final comment. Through-
out the country, we do have some excellent operators.
However, I believe we all would agree there is a need to
improve our skills, and there is a need for niore qualified
men to enter the field.

Education and training is half-a-step. Improving the

operator's image and salary will complete the step.
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CURRENT UNTVERSITY ACTIVITIES IN WASTEWATER
TREATMENT PLANT OPERATOR TRAINING

John H. Austin
CLemson Undvensity
CLemson, South Canrolina

INTRODUCTION

Universities are playing and have played an active
role in wastewater treatment plant operator training programs
of the nation. Table 1 summarizes those educational in-
stitutions listed in the "1967 Status of Operator Training
and Certification in the United States" (Anon.;‘ 1968).
1 Table 1, howéver, does not give the total participation of
university personnel engaged in wastewater treatment plant
operator training. In many states the operator training
program is administered by a State agency or the local
section of the Water Pollution Control Federation, and
university personnel make their contribution through these ,

organizations.
|
PAST PARTICIPATION 1
|

A wide variety of educational methods are used in these
university-sponsored programs. The most common are one-day
to one-week schools. These are held in a central location
and the .trainee is in residence for the duration of the

school. Another type of effort makes use of a weekly or

ab:
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bi-weekly meeting which lasts for several hours per meeting.
This type of course may run for many weeks or several months.
The present Cooperative Area Manpower Planning System (CAMPS)
program of the Federal Water Pollution Control Administration
is of this type and is conducted over a period of 44 weeks.
Two states use one of the above systems and supplement the :
training with correspondence courses. '

University staff have played an active part in the pro-
duction of a wide variety of training materials including
textbooks, training manuals, correspondence courses, 35 mm
slide series, films and video tapes. As a sampling, one
might include the Manuaf for Sewage PlLant Operatonrns, pre-
pared by the Texas Water and Sewage Works Association
(Mahlie, 1964); Manual of Instruction for Sewage Treatment
PLant Openratons, prepared by several professional groups
in New York State (New York State Department of Health,
no date); Sewerage Seminar on Plant Maintenance, prepared
by the University of Colorado and the Rocky Mountain Water

and Sewage School Council (Fitzpatrick, 1965); and Coxr-

rnespondence Counse Manual for Wastewater Plant Openrnatons -
Ceass D, prepared by Clemson University and the South Carolina
Water and Pollution Control Association (Austin, 1969).
University staff have also assisted with the preparation of

manuals of practice produced by the Water Pollution Control

. Federation.
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A careful enumeration of the many courses and training
aids produced by the profession in the last few decades
would produce an impressive list and would be an indication
of much of the effort devoted to operator training. But
however proud we might be of this effort, we must, neverthe-
less, take a critical look at these endeavors. The first
question we must ask ourselves as professional educators

is; how effective have our training efforts been? Have
these training efforts been pitched at the proper technical
level for the trainee we are trying to reach? Do we use

the most effective means of communication? All too often
the educator decides that the trainee should have this
amount of background material, and that bit of supporting
material. By the time the trainee has waded through the
material he often is at a loss to know just what portion

of the material is pertinent to his operation. The in-
struction provided for a wastewater treatment plant operator
must be based on what information, facts, and skills the
operator needs to carry out his required tasks.

As Dr. Tiemann will explain in more detail later in
these proceedings, it is not always the student that fails;
it may be the instructor that fails if the student does not
learn what is put before him. The education offered to a
trainee must be pertinent and the methods used to educate
him must be evaluated in terms of their ability to raise

the trainee to an indicated proficiency level. Only when
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the instructional material has been developed with a de-
sired proficiency in mind can the educator be assured that
he is carrying out his reSponsiBility. Figure 1 (Markle and
- Tiemann, 1966) indicates the interrelationships of job per-
formance, instruction, and performance criterion. Feedback
is necessary to have an effective training system.

A logical way to generate effective training materials
for the wastewater treatment plant operdator is shown in
Figure 2 (Markle and Tiemann, 1966). First, the type of

”performance to be demanded of the trainee must be determined
and behavioral objectives stated. Second, criterion tests
must be delineated to establish if these behavioral objectives
have been reached. Third, the educator must determine the
background of the trainee in order to ascertain the type and
extent of the training materials needed. Fourth, the in-
structional materials are prepared. Fifth, data must be
collected to determine the effectiveness of the program so
that given a certain entering behavior, a trainee will attain
the goal that the instructional package is designed for.

Sanitary engineers in education need to draw more
heavily on the talents of their cohorts in Education and
Vocational Education. Moré cooperation here should lead to
more effective training programs extending from the beginning
operator to the post-graduate level. Design and operation

of plants are two sides of the same coin and graduates of

‘ilg
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university programs must have an\understanding of the neces-
sity for proper operation and ways this might be affected.
This is not believed to be the case at present.

A second question we might ask ourselves as we study
the listing of training aids is: why do we persist in re-
peating the same effort in each state or training organiza-
tion? It would appear that a concerted national effort on
operator training would be much more efficient in the use
of both time and money. At the recent Water Pollution
Control Federation Workshop on Operator Training (October 4,
1969) in Dallas, Texas, a proposal was made by Dr. W. M.
McLéllon of the Florida Technological University for the
establishment of a National Advisory Council on Operator
Training (NACOT). Associated with this council would be
a National Center for Operator Training Information (NACOTI).
The latter would serve as an information center to assist in
making available to interested persons information on aill
training efforts underway in the United States, including
distribution of some documents where appropriate to its
function.

The National Advisory Council on Operator Training
(NACOT) would be composed of interested, outstanding en-
gineers, scientists, managers, operators, and others. The
Council would serve as a continuing body to perform studies
and evaluations of problems associated with water and waste-
water treatment plant operator training, including considera-

tion of such items as future needs, standards, and methodology.
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NACOT should be jointly sponsored by WPCF and AWWA in
cooperation with FWPCA and PHS. It would be a nongovernmental
council, however; its activities would be largely financed by
governmental grant. The Council would draw membership from
the four organizations mentioned but additionally would in-
vite representation from many other sources such as the APHA,
APWA, Water and Wastewater Equipment- Manufacturers Association,
educational institutions, state water and pollution control
associations, consulting engineers, municipalities, and
others, as a partial 1list. Thus the Council prébably would
have 40 to 50 members and would draw on other pei‘sons if
necessary for expert advice. A parallel case is the National
Council for Radiation Protection which has been in existence
under various names since the 1920's.

The Council could have a small permanent staff for
administrative and operational assistance, preferably placed
in Washington, D. C. The Council would meet in complete or
committee sessions as determined by the membership and of-
ficers. 1Its function would be to provide considered.; co-
ordinated, professional advice on operator training problems
extending from the national to local levels. An egcample
would be an initial complete review of all existing training
efforts and development of a national plan for training
over a ten-to-twenty-year time frame. Associated with this

initial work would be a definition of terms. For example

what is the definition of operator? Another question might
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be review of existing practices and development of reconm-
mendations on standards for training of operators. The
Council, as a continuing body, would provide short and long
range surveillance of the overall operator training problem
and would assist government by making available expert, in-
dependent advice to handle specific questions. The Council
would also self-generate studies on items which it felt
should be explored.

NACOTI would be an affilitated effort to provide a
focal point for operator training information, including
training aids. This does not e’xist.at present, though it
is understood the .Consumer: Protection and Environmental
Health Services group in PHS is working on the information
problem. The Center should cover both the water and waste-
water fields and would maintain a current inventory of docu-
ments, references, and training efforts available nationally
for use by interested parties. With the growth in technology,
satisfactory information retrieval has become very dif-ficult.‘
NACOTI would gireatly assist in this by acecomplishing the
initial and continuing search in the operator training: field.
Periodic dissemination.of lists would b.e; part of the effort.

This is done partially now by the societies in their publi-

cations. A centralized effort would appear to be advantageous.

The Chemical-Abstracts are an example of such a centralized

effort applied to public actions in .a specific field.
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The NACOTI effort could be formed with a small staff

and a Director affiliated with the NACOT staff.

PRESENT PARTICIPATION

Universities continue to play an effective role in the
variety of educational methods described in the previous
section. In addition, several institutions have undertaken
extensive programs which ShOUl“'ﬂ‘d make significant contribu-
tions to the training of waste%ﬂater treatment plant personnel.

Sacramento State College in Sacramento, California, was
awarded an $83,000 grant in 1968 from the Federal Water
Pollution Control Administration for a three-year program to
develop a correspondence training program for operators of
wastewater treatment plants. This is a joint effort with
the California Water Pollution Control Association; thus
practiciﬁg wastewater treatment plant operators, practicing
engineers and University personnel will have input into the
instructional material.,

In 1966, the University of Michigan was awarded a
$70,000 grant from the Federal Water Pollution Control Ad-
ministration for a three-year program to develop a series of
programed learning lessons dealing with the chemistry of
analysis and treatment of water and wastewater. This effort
is described by Dr. Purseglove in these  proceedings. -

In many of the operator training programs conducted

throughout the United States the trainee is limited to one
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or more days of training at a school given at a particular
time and place. Often the operator does little to educate
himself during the periods between schools_. |

This was the case in South Carolina in 1952, and it was
deemed necessary to provide additional instruction for opera-
tors since the school sessions were far too short to cover
the necessary material: - In 1952, the General Assembly of
South Carolina appropriated $10,000 as a direct and contiu-
ing annual appropriation to Clemson University to finance
the preparation and administration of correspondence courses
for the operators of treatment plants in the State. This
resulted in correspondence courses for both water and waste-
water treatment plant operators at four levels. . In 1967,
additional funds were appropriated for the revision of these
manuals and to hire a man to visit plants and offer on-the-
job advice. Revisions are making the manuals more job-
oriented, with additional information and examples being
included. The manuals are accompanied by a question booklet
which the students. complete and mail in for grading. In the
past, upon successful completion of the book, the trainee re-
ceived a cert_if.i-_cat‘e and was permitted to take the voluntary
certification exam. In. recent years a mandatofy certifica-
tion law has been passed in South Carolina. Completion. of .
the correspondence cou_r‘se,is not required for certification.
However, it provides an excellent tool for certification ex-

amination preparation. These correspondence manuals have-
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provided an excellent means for the water or wastewater
treatment plant operator to educate himself between the
annual operator training schools. Revisions of the cor;
respondence manuals are only an interim solution to the
training effort. Plans are underway to use other media such
as programed learning manuals, video tapes, mailable kits,
and other techniques.

An additional effort has-been made to alert the opera-
tor to the many training 'programs available to him. A
video tape was prepared at Clemson University which outlined
the host of training opportunities available from the local
level to the national level. This video tape was presented
twice on the South Carolina state-wide educational tele-
vision network and operators were alerted to the viewing
time. It has also been used at State and national operator
training meetings. |

In order to improve the correspondence type instruction;
an additional technique is under investigation at the present
time. This technique incorporates the use of an audio-visual
unit. Several commercial units are available. At the present
time, the AUDISCAN* unit is being used. The basic component

of the system is a cartridge which contains a 16 mm

*Product of Audiscan Inc., 1414 130th Ave., N. E.,
Bellevue, Washington 98004.
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continuous-loop film strip and a synchronized audio tape
system that can be programed up to 25 minutes of sound
and 225 visuals in a single cartridge. This 5-inch-by-

S5-inch-by. 11/2-inch cartridge snaps into the unit and is

ready for operation. An automatic stop can be programed into

the unit and is ready for operation. An automatic stop can
be programed into the film at any point. The film can be
stopped manually if desired. - The trainee presses a button
when he is ready for the program to continue. This pro-
gramed automatic sequence training with automatic stops
and demand restarts is ideal for treatment plant operator

training.- A trainee can hold a picture as long as he

likes, then proceed. Problems can be given and held on the

screen while the trainee solves. them. When the trainee is
ready, he presses the start button, and proceeds. A trial
film has been produced from one of the correspondence
manuals. This film is devoted to "Water and Wastewatexr
Units of Measurement." Commercial companies have produced
a number of units on keypunching operation; and the techni-
ques. of Fortran programming as other examples of the use of
this technique.

An increasing role in the training-of technicians for
the wastewater field will be played by two-year technical
centers and community colleges of the country. Hanlon,

1969, indicates some'17 schools have programs for training
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these technicians (Table 2). Many of these are conducting
the 44-week CAMPS program. The instructors in these programs
are men with university training and several yrars of practi-

cal experience.
SUMMARY

The universities of the nation ha?e played an active
role in the production of training materials for the ‘waste-
water treatment plant operators of the nation as well as
assisted with the operation of a variety of training schools.
It is the duty of the prqfessional educator to continually
update the training materials both in technical content and
in method of presentation. 'Efforts are underway to use
programed instructional materials, video tapes, and con-
tinuous loop audio visual tapes to greatly enhance the
learning process. These will complement conventional text
and course material curréntly used in educational programs
at various training-levels. All persons concerned with
training wastewater treatment plant operators should work
for the establishment of a national organization that will

coordinate training efforts.
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CURRENT COMMUNITY COLLEGE ACTIVITIES IN WASTEWATER
TREATMENT PLANT OPERATOR TRAINING

Canf M. Schwing
Pollution Abatement Technology Department
Chanles County Community College
La PLatta, Maryland

The junior college is a product of the twentieth
century. From 1902, when William Rodney Harper proposed the
concept of the junior college, to the present time, over
900 junior colleges have been founded. In the past several
years these colleges have been founded at the rate of one
per week. The community college is now a part of the total
higher education program in all fifty states, in several uf
the territories, and in a number of foreign countries.

The community junior college is a post-secondary educa-
tional institution offering educational programs of less than
baccalaureate degree objectives. The instructional program
of the community college embraces the work in the collegiate
lower division required by students expecting to transfer to
tniversities or four-year colleges, the programs for oc-
cupational education heading directly to job entry, and
educational programs serving broad community interests and
enrolling adults and part-time students as well as full

time students.
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As an outgrowth of the technological revolution there
is a vast array of semi-professional and technical positions
which require two years of college study. The community
college not only prepares individuals for initial employment
but provides programs to refrain and upgrade those that
have been displaced from presént jobs or seek a speedier
advancement to higher positions. |

One example of a two-year program terminating with an

Associate of Arts degree is that of environmental technician,

In August of this ‘year, representatives of a dozen colleges
offering environmental technician programs met at 'a °
colloquium conducted in Ann Arbor, Michigan by the National
Sanitation Foundation. At this colloquium the need for the
training of environmental technicians and treatment plant
operators was'diséussed, as well as the programs that. are
now being developed to fulfill this need.

Those attending the colloquium also discussed in
detail the great difficulty which they have in attracting
studéents into the field because of its poor image. "Another
problem is the high cost of occupational programs due to
the iow student-to-teacher ratio which-is‘required for an
effective program, the high cost of facilities:for this type
of training, and the difficulty which is encountered in
obtaining competent instructors.

Those who attended the colloquium agreed that- it is

of utmost importance to have the full support, both moral
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and financial, of the entire water and wastewater industry
if the programs are to be effective.

For the past three years, four community colleges, in
cooperation with the Maryland State Health Department and
Department of Natural Resources, have presented a training
program for water, wastewater, and industrial wastewater
treatment plant operators and superintendents. This program
consists of instruction for three hours, one night per week

for thirty-two weeks. The program covers training in

physics, mathematics, biology, chemistry, and unit operations.

During two of these past three courses the sanitary
engineer at the Charles County Community College has visited
the plant of each student to give technical assistance. In
general, it has been found that these operators are not able
to perform the simplest treatment plant calculatioﬁ. Only
forty-four percent exceed the 50 percentile of ninth grade
students in arithmetic when graded on a national average:
Only nine percent exceed the 50 percentile in algebra.

For this reason the mathematics section of this program has
been revised for this lower level student with the biology
and physics sections being shortened. The staff of each of
the four colleges involved is now making a concentrated
effort to reorganize the program.

In addition to the present state program, The Charles
County Community College offers the following programs in

the environment field:

.
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1. A two-year Associate of Arts degree program in
Pollution Abatement Technology centered on water
pollution control.

2, A one-year Solid Waste Management certificate

program.

3. Seminars of one week duration on selected subjects.

A forty-four week program supported by the Department of

Labor and the Federal Water Pollution Control Administration

rerwary

for the upgrading of operators will be initiated this month. | -
- Over forty percent of the courses in the two-year.

Associate of Arts degree program are in the general education

|

field. These general education courses have been selected

to give maximum value to the student for time invested. The

§osean 3 |

technical courses, while based on water pollution control,

can naturally be related to the other environmental ills.

!.;.»z—--'!

A science and technology center with classrooms and

~

laboratories specifically designed for this program is now

l.;:..'&x.-.-vq

under construction and will be finished by the first of the

i

year. A wastewater treatment plant designed as a teaching

facility was placed into operation at the beginning of this

il
S

L

past month. Over 800 color 35 mm slides have been prepared or

purchased. The preparation of teaching aids has been a very

'-c—h' xa Zae §
.

time-consuming project, as there have been no textbooks

——

published on the technicial level in wastewater treatment.
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As was mentioned previously, the recruitment of students
has been a rather serious problem. The program has been
publicized by articles in:

Waten and Sewage Works

Waten and Wastes Engineending

Amenican Education

Natural History

Amenican Girk

Advertisements have been placed in the education
supplements of the Mi{Litary Times and the Washington Po»s/t..
Over one thousand brochures describing the program have been
mailed out. The staff has presented talks to school classes
as well as civic groups. During the coming year additional
emphasis will be placed on student recruitment using
techniques which were presented at the NSF Colloquiunm.

Any of the community colleges involved in operator
or technician training is willing to help the employer

train his personnel. We are soliciting your comments re-

garding the present programs which are offered.




ACTIVITIES OF THE NEOSHO WATER AND
WASTEWATER TECHNICAL SCHOOL

LLoyd Caughnran
Thadining Consultant
Neosho, Missound

Early in 1959, contacts were made with manufacturers
and suppliers of equipment for the Water and Wastewater
industry. They were advised of our intentions to establish
a school for the specific purpose of training people in
our field. This would be the first instance where a school
was established exclusively for this type of training. The
enthusiastic response was very gratifying, support came from
engineers, U. S. Public Health Service, state health depart-
ments and others. The school was launched in January 1960.
Since that time over 2,000 people have been trained in
various facets of operation. |

The school has had an international flavor by having
representatives of over 50 nations. At one point the school
took instructors and equipment to Jamaica, West Indies to
conduct training in that country.

The mechanics of training as employed by the Water and
Wastewater Technical School (WWTS) are as follows:

First, the school employs typical classroom teaching.

Second, demonstrations are conducted by the instructor

and finally the student performs the various functions.

164
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This system of hearing, seeing, and doing, we 'like to refer
to as ''total training."
The real measure of the school, or of any training, is
in the ability shown by its graduates in being able to do

their job acceptably.' Graduates of the school are serving

as operators, laboratory technicians, superintendents, public

health departments, sales and various other facets of the
water and wastewater service. Reports from their employers
indicate a general satisfaction in the knowledge and capa-
bility of the trained employee. We feel that these results
confirm the original thinking of having a school solely for
the purpose of preparing operators in a practical. manner.‘
The growth of the physical plant from the original one
building to eleven buildings, plus a housing area; demon-
strates the interest in this activity. The school facility
includes a library, cafeteria, maintenance shop, as well as
mechanical laboratories and other training areas. It is
the ability to show models, cut-a-ways, or operationai items
that makes the WWTS unusual. The school has all types of
treatment equipment, distribution and collection system
items, metering devices, and a well-equipped training shop.
This provides the student an opportunity to see how the
equipment is operated, constructed, and maintained. The
use of training aids gives a very practical approach to the
training operation. This system is highly recommended to

all training endeavors.
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With rapid expansion of treatment facilities throughout

our nation the demand for efficient practical training will

continue to grow at a tremendous rate., It would seem,

therefore, that a number of schools of this type would be

imperative. Let me quote from an article written in a

Missouri paper the past few days by Congressman Durward G.

Hall.

The compelling need for expansion of Zhe

waten nesourcesd program in the not-to-distant future
i4 evdident from Zhe fonrecast of water requirements
made in the §irnst assessment 9f the Nation's waten
resounces necently completed by the Water Resources
Council. These findings, based on a projected popu-
Lation of about 468 million people in ithe United
States by the yean 2020, include the following:

1.

FLood Control. Based on the cunrrnent status of
g§Lood control wonrks and projected conditions of
§Lood-plain use and development, the total annual
§Lood damage potential forn the nation 44 anticdi-
pated to nise from $1.7 billion in 1966 to mone
than $5 billion within §ifty yeans.

Water Quality--Pollution Control. Phrojected
capital outlays nrequired for waste treatment,
sanitany sewens, and water cooling requirements
ane estimated at $20 billion through 1973,

Water Supply. Requirements for municipal watexn
systems are expected to trniple in Less than
thinty yeans, increasing from 24 to 74 billion
gallons a day. Industrnial water use will Lin-
crease morne than 400%. Steamelectric power re-
quirements will increase watern withdrawals {§rom
63 billion to 411 billion gallons a day.

A 36-weeks course of training has varied very little

from the original curriculum. The one week special courses

are conducted to help up-grade those currently employed.

They are very important. These have been programmed for
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one week each month. We recommend that long term training
of at least 36 weeks, and longer if possible, be considered
for training operators throughout the country. Any short-
cut in the training will cut short the ability of the
graduate in performing responsibly in the water and waste-
water industry.

Students have come from various areas and with all sorts

of educational and experience backgrounds. They have ranged

from engineering degrees to only partial elementary education.

There are no prerequisites as to education, experience'or
geographical location. Some of the students have had a great
deal of formal education and experience. It‘makes no dif-
ference, as far as the school is concerned. ‘It is the intent
of this school that these individuals will have access to
knowledge and skill which will increase their value in many
ways. The necessity for lifelong learning is no longer
academic. It is an industrial and professional fact;

The future plans of WWTS envisions expanded operations
particularly with réspect to long-term training. There may
be some minor variations in training content, or technique,
but it is not anticipated that unusual changes will be made.

In summary, we feel that the 10 years of experience is
adequate to make certain judgments in the training field for
our profession. The real limitations exists only in the fact

of the limited amount of good practical training operations.

We should make every effort to improve and refine our technique

and to broaden the scope of training operations.

467
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EDITORS NOTE:

LEGISLATING FOR INCREASED MANPOWER
FOR WATER QUALITY CONTROL

Hon. Wikliam C. Cramen (FLordida)
U. S. House of Representatives
Washington, D. C.

Mr. Cramern spoke on the manpower needs in waten

quality control and how HR 414§ proposed to assist 4in

the solution of these needs. Since the workshop was

hetd 4in November 1969, both houses of congress have

acted on HR 414§ and the President signed 4t into Law

on 3 Aprnil 1970. Thus, those porntions of HR 4148 (now

Public Law 91-224) which penrtain to manpower developed

ane neprinted hene.

WATER QUALITY IMPROVEMENT ACT OF 1970

TITLE I - WATER QUALITY IMPROVEMENT

"TRAINING GRANTS AND CONTRACTS"

"Sec. 16.

The Secretary is authorized to make grants

to or contracts with institutions of higher education, or

combinations of such institutions, to assist them in plan-

ning, developing, strengthening, improving, or carrying

out programs or projects for the preparation of under-

graduate student: to enter an occupation which involves
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the design, operation, and maintenance of treatment works,
and other facilities whose purpose is water quality control.
Such grants or contracts may include payment of all or
part of the cest of programs or projects such as -

'"'(A) planning for the development or expansion of
programs or projects for training persons in the opera-
tion and maintenance of treatment works;

"(B) training and retraining of faculty members;

"(C) conduct of short-term or regular session
institutes for study by persons engaged in, or pre-
paring to engage in, the preparation of students pre-
paring to enter an occupation involving the operation
and maintenance of treatment works;

"(D) carrying out innovative and experimental
programs of cooperative education involving alternate
periods of full-time or part-time academic study at
the institution and periods of ‘full-time or part-time
employment involving the operation and maintenance
of treatment works; and

"(E) research into, and development.of, methods
of training students or faculty, including the prepara-
tion of teaching materials and the planning of curricu-

lum.
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"APPLICATION FOR TRAINING GRANT OR CONTRACT;
ALLOCATION OF GRANTS OR CONTRACTS

"Sec., 17. (1) A grant or contract authorized by
section 16 may be made only upon applicatibn to the Secre-
tary at such time or times and containing such information
as he may prescribe, except that no such application shall
be approved unless it -

"(A) sets forth programs, activities, research,
or development for which a grant is authorized under
section 16, and describes the relation to any program
set forth by the applicant in an application, if any,
submitted pursuant to section 18;

»"(B) provides such fiscal control and fund ac-
counting procedures as may be necessary to assure
proper disbursement of an accounting for Federal
funds paid to the applicant under this section; and

"(C) provides for making such reports, in such
form and containing such information, as the Secre-
tary may require to carry out his functions under this
section, and for keeping such records and for afford-

ing such access thereto as the Secretary may find

necessary to assure the correctness and ver{fication
)

of such reports.
"(2) The Secretary shall allocate grants or contracts

under section 16 in such manner as will most nearly provide




R
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an equitable distribution of the grants or contracts through-
out the United States among institﬁtions of higher education
which show promise of being able to use funds effectively
for the purposes of this section.

"(3) (A) Payment under this section may be used in
accordance with regulations of the secretary, and subject to
the terms and conditions set forth in an application approved
under subsection (a), to pay part of the compensation of
students employed in connection with the operation and main-
tenance of treatment works, other than as an employee in
connection with the operation and maintenance of treatment
works or as an employee in any branch of the Government of
the United States, as part of a program for which a grant
has been approved pursuant to this section.

'""(B) Departments and agencies of the United States
are encouraged, to the extent consistent with efficient ad-
ministration, to enter into arrangements with institutions
of higher education for the full-time, part-time, or
temporary employment, whether in the competitive or ex-
cepted service, of students enrolled in programs set forth

in applications approved under subsection (a)

"AWARD OF SCHOLARSHIPS

"Sec. 18. (1) The Secretary is authorized to award
scholarships in accordance with the pfovisibns of this

section for undergraduate study by persons who plan to
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enter an occupation involving the operation and maintenance
of treatment works. Such scholarships shall be awarded
for such periods as the Secretary may determine but not to
exceed four academic years.

'""(2) The Secretary shall allocate scholarships under
this section among institutions of higher education with
programs approved under the provisions of this section
tor the use of individuals accepted into such programs,
in such manner and according to such plan as will insofar
as practicable -

'""(A) provide an equitable distribution of such
scholarships throughout the United States; and

"(B) attract recent graduates of secondary schools
to enter an occupation involving the operation and
maintenance of treatment works.

'""(3) The Secretary shall approve a program of an in-
stitution of higher education for the purposes of this
section only upon application by the institution and only
upon his finding -

'"(A) that such program has as a principal objective
the education and training of persons in the opera-
tion and maintenance of treatment works;

"(B) that such program is in effect and of high
quality, or can be readily put into effect and may

reasonably be expected to be of high quality;

5172
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"(C) that the application describes the relation -
of such program to any program, activity, research,

or development set forth by the applicant in an appli- .. -

<

cation, if any, submitted pursuant to section 16 of.
-this Act; and o : . | - I‘

'""(D) that the application.contains satisfactory o
assurances that (i) the institution will recommend to
the Secretary for the award of scholarships wunder ‘this

section, for study in such program, only persons who-

I
1
have demonstrated to the satisfaction of the institution I-
a serious intent, upon completing the program, to enter
an occupation involving the operation -and maintenance I
of treatment works, and (ii) the institution will make
reasonable continuing efforts to encourage recipients rE
of scholarships under this section, -enrolled in such ”{
program, to enter occupations involving thé_operation
and maintenance of treatment works -upon completing the
program. . '. | o
'"(4) (A) The Secretary shall pay to persons awarded K ;E
scholarships under this section such stipends (including such j
allowances.for~subsistenceland other expenses for such persons

and their dependents) as he may determine to be consistent

with prevailing practices under comparable federally sup-
; ported programs.
"(B) The Secretary shall (in addition to the stipends or

paid to persons under subsection (a) pay to the institution

e o bbbt s R i R et e e s e e e < 5 aat e = i P, B L R —
-
{1 P




167
of higher education at which such person is pursuing his
course of study such amount as he may determine to be con-
sistent with prevailing practices under comparable feder-
ally supported programs.

"(5) A person awarded a scholarship under the provisions
of this section shall continue to receive the payments pro-
vided in this section only during such periods as the Secre-
tary finds that he is maintaining satisfactory proficiency
and devoting full time to study or research in the field
in which such scholarship was awarded in an institution
of higher education, and is not engaging in gainful em-
ployment other than employment approved by the Secretary
by or pursuant to regulation.

"(6) The.Secretary shall by regulation provide that
any person awarded a scholarship under this section shall
agree in writing to enter and remain in an occupation in-
volving the design, operation, or maintenance of treatment
works for such period after completion of his course of

studies as the Secretary determines appropriate.

"DEFINITIONS AND AUTHORIZATIONS

""Sec. 19. (1) As used in sections 16 through 19 of

this Act -
"(A) The term 'State' includes the District of Columbia,

Puerto Rico, the Canal Zone, Guam, the Virgin Islands,

American Samoa, and the Trust Territory of the Pacific Islands.

cx
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""(B) The term 'institution of higher education' means -
H an educational institution described in the first sentence
of section 1201 of the Higher Education Act of 1965 (other
than an institution of any agency of the United States) which
; is accredited by a nationally recognized accrediting agency
: or association approved by the Secretary for this purpose.
For purposes of this subsection, the Secretary shall publish
a list of natiocnally recognized accrediting agencies or
f associations which he determines to be reliable authority
; as to the quality of training offered.
f ""(C) The term 'academic year' means an academic year
or its equivalent, as determined by the Secretary.

'""(2) The Secretary shall annually report his activities

under sections 16 through 19 of this Act, including recom-

mendations for needed revisions in the provisions thereof. -

"'(3) There are authorized to be appropriated $12,000,000
for the fiscal year ending June 30, 1970, $25,000,000 for the
fiscal year ending June 30, 1971, and $25,000,000 for the
{ | fiscal year ending June 30, 1972, to carry out sections 16
through 19 of this Act (and planning and related activities
in the initial fiscal year for such purpose). Funds appro-

i priated for the fiscal year ending June 30, 1970, under

! authority of this subsection shall be available fof obligation

| pursuant to the provisions of sections 16 through 19 of

this Act during that year and the succeeding fiscal year.
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CURRENT TRAINING ACTIVITIES
IN
WATER AND WASTEWATER TECHNOLOGY
AT
THE ATLANTA AREA TECHNICAL SCHOOL

Robent A. Fenguson
Dinecton
Atlanta Arnea Technical School

It is indeed a privilege and honor to participate in
this important conference dealing with a problem that is
most pressing to our communities, our states, and the

nation; and one that must be attacked with vigor if we are

~going to survive under the deluge of refuse and pollution

that is being created by modern society. However, I

have had great misgivings about what I could say to this

~group of professionals that would have significance and

perhaps help with the problem. This is especially so when
we consider Atlanta Area Technical School is probably the
newest participant in this phase of education. I might
have been wise to pass up this invitation and come back

in a couple of years and tell you what we have iearned.
However, this would not be consistent with Atlanta Area
Technical School, which attempts to be bold, attempts

to be innovative, and attempts to meet the relevant needs
of its students as well as the community. It has been

said that what we lack in technical finesse, we make up in

O —
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enthusiasm and willingness to do. So at'bcst, perhaps I
can offer you some enthusiasm this morning as we discuss
together what we are doing in water and wastewater treatment
training. R
As I develop this paper with you -this morning I would

like to touch on several areas; one being a short review of

our school -- its scope, content, purposes, and the people .4
we serve. -Then a quick review of the curriculum structure

of the two-year sanitary engineering technology program, -
along with our shert course activitviés;' Then, share with you

some of the trials and tribulations we have. encountered in

our short experience in this activity, and finally what we

hope to do in the future.

The Atlanta Area Technical School was built as a joint

‘ endeavor between the Atlanta Public Schools System and the

% State Department of Vocational Education at a cost of nine

| million dollars. . Five and one quarter million for the
building and real estate, two and three quarters million for
instructional .equipment. The school is composed of :two.

buildings; one with two hundred thirty-thousand square feet

which houses all programs except the aviation program, |

? which is. housed in the other building of some seventy

thousand square feet. Total operational. floor space repre-

sents some seven football fields underroof. The 'sc‘hool-' has

no outside windows and is completely climatic controlled. -

TN
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Since moving into the building in late December of 1967,

we have grown rapidly. We now have 1600 full time students
and 4600 evening school students; in addition, we are of-
fering programs to better than 1000 students in plants
throughout the metropolitan Atlanta Area. The school is

open to any student 16 years of age and out of formal

school, either by virtue of high school graduation or
because he is dropped out for a variety of reasons. The '
school operates on a four-quarter, 12 month basis. Full
time students only pay $21.00 per quarter registration
fee. The only other expense would be for books. We offer g
training in 45 different occupational areas with an entrance
requirement ranging from nothing to that which would be

equivalent to most colleges. In addition, we have courses i
ranging in length from three weeks, two hours a day, up to |
two years, six hours per day. The school has an open door

enrollment policy, which means that persons over 16 years ;i

of age desirous of gaining occupational competency may
attend the School. However, the course he takes is based
on whether he meets the course's entrance requirements.
Prior to entering, the student will have taken a battery of !

~guidance and placement tests and met with the guidance

counselors. We find in the process of placement counseling
that we have as many students under-shooting their potential
as over-shooting it. Of course, the end point of all the

testing and counseling is to place the student in a program
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in which he is interested, has the native ability for, and
i has a great potential for occupational success.
We now have a full-time faculty of 110 teachers, some
35 administrative and secretarial personnel, along with
better than 300 part time instructors, who are primarily-
concerned with our evening school activities.
We have three phases in our operation: .the full-time
day school, the evening school and the in-plant services.
The objective of the full-time day school is to bridge the
gap between the student's formal education, be it a third:
~grade education or a high school diploma, and an occupational
job. - Essentially these are young people with an average

age of around 21-22 years of age, who are recent. high school
graduates, and who need to prepare for occupational pursuit.
The evening school has as its objective the training of
persons already employed but who are desirous of upgrading
their skills and knowledge or enchancing their job security
by keeping abreast with the new technology and innovations
that are coming into the industrial and business scene.

Our in-plant service has as.-its objective to work with

business and industry in upgrading and retraining its per-

sonnel. - It is in this activity that we go into industry and

develop tailormade courses to:meet their particular needs.
It is through this division that we offer short courses for

water and treatment.plant operators, water chemists, and

supervisory training.
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We are prolific in the use of industry advisory com-
mittees. As a matter of fact we have an individual committee
for each area we train. These advisory committees meet
no less than two times a year and considerably more often in
a new, developing program. In our opinion these advisory
committees are a must. Through their help we can keep our
programs in tune with the needs of industry, see that the
theory, technique, and equipment is consistent with the
needs and practices of industry, plus utilizing their
assistance in recruiting and plaéément of students. Of
course, another important part of the advisory committee's
responsibilities is to help us identify and jointly de-
velop short courses vhich would be of value to those al-

ready employed in the field.

-

So much for the school. Let us now turn our attention

to our sanitary engineering technology program. ' The pro-

336 hours per quarter, for a total of 2688 clock hours of
training. Students must be a high school graduate or
equivalent and have a desire to work in the field of sani-
tary engineering technology. Our curriculum is essentially
that curriculum which was developed by Charles Purcell of
Fayetteville, Norttr Cazolina, for the U. S. Office of
Education, and now being conducted in the Fayetteville

Technical School. Without boring you with the details of

the curriculum itself, which will be printed in the conference
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report, let me only touch on the highlights of what it in-
cludes. I suppose one could say it is broken up into four
major areas of doing and knowing. One area would be what

I consider the construction phase. This would deal with the
basic and advanced surveying, construction principles and
practices as it applies to water and wastewater lines, plant
construction with heavy emphasis on drafting techniques.
Another phase would be considered the operational phase. In
this part of the curriculum, attention is given to how water

or wastewater plants function, water hydraulics, electrical

and electronic apparatus, the maintenance activities, coupled
with the governmental regulations and plant safety associated
with plant oberations, Another phase of the curriculum would
have to do with the chemical and microbiology aspects of

water and wastewater treatment. Emphasis would be on the .
variety‘of standard tests which must be perfonned. The 1last
phase would be the related knowledge which would incorporate

the math, communication skills, physics and technical report
writing. Of course, sprihkled throughout the curriculum

would be those things having to do with human relationms, i
work habits, along with activities that.would develop a pride
for the field of sanitary éngineering technology. By and
large, the advisory committee feels that we have a solid.cur-
riculum and a curriculum which would develop a technician
capable of making a contribution. He would not be an operator
nor an engineer upon graduation. He will be an advanced trainee

with the potentiali to develop rapidly into a valuable employee,
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either in an operational activity or in'a design engineer-
ing environment. At the most we hope that he will upon
graduation be a profitable employee. The thrust of his

* training has been in the doing activities supported by a
solid base of technical understanding. As a matter of fact,
all of our programs at Atlanta Area Technical School are
structured to develop a practical performing person as
opposed to a téchnically smart person who cannot do any-
thing. By policy we attempt to implement the curriculum
wherein 60% of it will be practical application and 40%

theory. When onereviews our curriculum it would appear

about the same as most associate degree programs now being

offered by many community colleges. The big difference,

however, is our emphasis on the application as opposed to

theory. Now that we have reviewed the general outline of

our course of study in sanitary engineering technology, let

us talk about students.

First off, the number one problem is student recruit-

ment; not a unique problem, however, as it is seemingly

commonplace. We started last September with our first

class in sanitary engineering technology. This start was

premature as we had not planned to start until this fall

as we had not completed the hydraulics lab, nor did we

have a sanitary engineering teacher on board. However,

when seven signed up to take the program, it did not take

us long to get in business. You may wonder how we could

e PO e
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do this without a teacher. This was not difficult because
we have a companion program in Civil Engineering Technology,
a Chemical Technology and an Electrical Technology program,
a{l staffed and well equipped. Many of the base courses

in- these programs are similar. During the year we have lost
two of the seven students. However, our enthusiasm has not
decreased on the same ratio. As a matter of fact, we are
more enthusiastic today than ever beforc about our program.
We visualize great things happening as we organize our
activities of recruitment. One of the two students who

left the program joined the Navy and the other transferred
to Carroll County Technical School. Of the five remaining,
two are employed full time in wastewater treatment plants.
They range in age from 23 to 37 years. All of them have
received job offers. As a matter of fact, we had a president
from a design engineering firm who made them a firm offer of
$7200.00 a year. In fact, he would take all of them upon
graduation. Of course, finding jobs for these graduates is
not the problem. The number one problem is the recruiting
of students. Sanitary engineering technology 1is not the
most attractive title as it.gets tied up with mothers and
fathers, boys and girls' mental image of what the sanitary
engineer technician does. As you are all aware, they have the
mental image of Art Carney and the sewer hole. However, I

believe that we are rapidly approaching the day when this

distinction will fade out and we must develop some other
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types of titles that perhaps would be more prestigious and
more in vogue with our current society's value concepts, so
that we will be able ‘to merchandise this prpgram; "In light

~of the current and seemingly expanding national advertising
campaign, we are proposing to change the name of our course
from Sanitary Engineering Technology to Pollution Control
Technology. We feel that this will help; even though it is
euphemistic it will be something that we can talk about to
mothers and fathers, boys and girls who may have an under-
standing of its tremendous importance as a community
service. It may well take on the same dimension that our
health occupations training does. It appeals to those
individuals who desire to make a contribution to their
fellow men. Another important and exciting program we feel
is going to help us in the recruiting line is our plan to
bring high school seniors into the Atlanta Area Technical

School on a full time basis to pursue the course in Pol-
lution Control Technology. Essentially this will be open
to high school seniors who have completed all the require-
ments for graduation except the four electives which are
normally taken in the senior yéar. That 1is, they are just
grinding out time with no particular requirements other.
than being there. To enhance this program we also will
offer them a scholarship for the first year. They would be
carried on the roll in the high school and would participate

in their high school functions. By the time they graduate
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in June they will have already gained about one year of
training in water and wastewater treatment. Another aspect
of our recruiting activities 'that we are gearing up for at
the present time is an appeal to returning veterans to be-
come a pollution fighter. This will require an aggressive
newspaper and perhaps radio campaign. Money will pose a
problem but maybe we can get some help from some of your
agencies or companies. To compliment this recruiting
effort we must revise our thinking on when students may
start. Traditionally, we have only accepted:students each
fall. We see now that this is not feasible at all. First,
the mechandising program must be a year-around activity.
If we can cause someone to get excited and want to enter in
training, perhaps in November, after school has been under-
way for two months and then we tell him to come back next
September, ten months later, we are only kidding~ourse1ves;
Another side of this problem is the normal-loss which
occurs during the year. Under the usual once-a-year en-
rollment plan, there is no way to add students after you are
underway. In other words we have a lockstep schedule. This
problem exists in all of our programs and was of such con-
cern to us and the State Department of Vocational Education
that an industrial management engineer was employed to
attack the problem. The reason why an industrial management
engineer was hired was because he is a specialist-in prd-

duction scheduling and this, in our opinion, is a scheduling
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problem. Of perhaps even more importance, he was not a

school man steeped in educational tradition. After a great

deal of soul searching and head knocking we have restruc-

tured our schedule around what we call flexible scheduling.

Without going into the details let me just say we now can

enter new students at any quarter, joining our old students

but under no circumstances do

they have to miss any part of

the curriculum. In fact the whole concept is built around

prerequisite trees. I will not try to explain the mechanics

at this time, but invite you to visit us if you care to

look into the matter. We now
year with as many students as
the same students but still a
A by-product of this work was
easily tailormake a course of

wants to go to school, either

feel we can end the school
we started. For certain not
decent student/teacher ratio..
our realization that we could
study for almost anyone who

for a unique length of time

or for a unique body of knowledge. When we lined up all of

our various courses of studies and identified all the courses

that do not require prerequisites, we readily saw where we

could design a meaningful course of study at the beginning

nf each quarter.

Perhaps a person only wants training in one area.

Under this arrangement we probably could enter him any time.

Say an operator was needing to bone up on his microbiology

in preparation for certification. He could, providing his

‘. ::‘_.}'..3"'_‘186
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work hours were right, come over and take only those courses.
Well, to say the least we are excited about this scheduling
technique.

So much for our full-time program. For certain it is
not enough to train the new blood;we must upgrade the present
blood. In the manner we are organized we can conduct
programs during the day, the evening or on the weekends,
either in the school or in the plants. About a year ago we
conducted one of the five three-week waste water technology
pilot programs under a grant from FWPCA. The program was

designed exclusively for operators with three to five years

experience who possessed a high school diploma. The objective

was to enhance their technical capabilities. A secondary
objective was to establish within these students the woith of
advanced education. It was thought they would go back to
their plants and encourage their co-workers to participate
in short courses and advanced training activities. The
course of study included water sources, uses, psllution
sources, prevention methods and water standards, types of
treatment, chemistry and microbiology, hydraulics and other
supporting relative topics. The instructors were selected
from industry upon the recommendation of the advisory com-
mittee. Student fecruiting was done by the regional office
of FWPCA. The plan was to take twenty trainees, but

because of the great interest twenty five were accepted from

five states in this region. All instruction was designed

A8
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and planned for the operator with three to five years
experience and a high school diploma. After surveying the
class on the first day we learned that all of our months of
planning went down the drain. We had non-readers, up to the
college readers. We had people with math capabilities,
ranging from 4th grade to calculus; we had job classifica-
tions from operators to superintendents. The biggest
majority of students were in supervisory positions. This
group had responsibility for 60 plants with a combined plant
capacity of 407 million gallons per day. Needless to say,
the instructors had extreme difficulty in reorganizing
materials and presenting their topics in a manner which
would be profitable to this wide, diverse group of students.

In the area of mathematics, we separated them into
various levels but this did not prove satisfactory as the
group wanted to participate together. We regrouped them and
proceeded on the premise that it would be a review for the
engineer, an informative lesson to the mid group, and an
overview of the needed math capabilities for the low per-
former. To put it frankly, in many areas of the program it
was a complete '"'snow job" for some, a boring review for
some, and for a few a practical presentation which had
application for their current job activities. Perhaps I
am sounding too critical of a program which, in the end,
proved to be most successful. The thing which was really

troublesome was that we practically had to design the course
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each evening for the next day. However, with all the dif-
ficulties encountered, we did send the fellows home with not
only a feeling of success but equipped with new knowledges
that prepared them to better perform in their respective
jobs. For certain it was felt they will become recruiters,
for others to participate in advanced educational activities.
Through our in-plant division we now have underway a course
in atomic absorption spectroscopy designed primarily for
technicians or laboratory workers in the water and pollution
control laboratories in the greater metropolitan area.

The course will enhance the student's knowledge and skills
in this particular analytical technique.

Another short course activity we are involved in at the
present moment is a joint program involving the Georgia
Water Quality Control Board, Manpower Division of the State
Department of Vocational Education, and the plants in the
greater metropolitan area. We are carrying out the educa-
tional part of the program which includes two full weeks
plus one-half day for ten weeks of training in the school
dealing primarily with math, reading improvement, chemistry
and microbiology and theory of water treatment. This,
coupled with 26 weeks of on-the-job training under a train-
ing coordinator who attempts to see that they have a |
variety of work experiences which would develop an all-
around operator, and one who could perform at a higher

licensing requirement. We are experiencing some of the same

169
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difficulties we experienced in our first short course that
addresses itself to lack of homogenity among the students.
Again, we have a very wide, diverse group of people --
non-readers, third graders;to college people, from laborers
to class '"B" operators. At least they all have a common
desire to improve themselves. However, we are now convinced
that we will never be able to get a homogenous grouping in
our short course activities. It would be nice to have, easy
to handle, but probably unpractical and unrcalistic as we
intensify our training activities for industry personnel.
It is for us, the vocational educator, to redesign our ap-
proach so we can meet the relevant needs of the people as they
come to us, rather than design a program for a certain type
and accept only those who fit our mold. We must 'develop and
use more programmed learning materials, more individualized
teaching, and for certain get back to the little red school
house approach to education. There we dealt with the students
as they came to us. Everyone participated at the table of
education.

In closing, we look forward to doing a lot of things in
water and pollution control technology. We must constantly
address ourselves tc the job of changing the image of
this particular occupational activity into its true importance,
an occupation with dignity in the eyes of the general public.
This can be done in part by changing the titles into some-

thing that is perhaps more glamorous, even though it is

190,
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outright practice of euphemism. Even more fundamental, and
I address this charge to those people in positions of respon-
sibility in the industry, and it would be to seriously and
positively work to improve pay scales for the operators and
technicians. It is of little value to tell someone how im-
portant his contribution is to society, how important it is
for him to advance his education, how great the future is for
his promotion to other job 'opportunities, when the pay is in
many respects pitiful in its comparison with other occupational
jobs which pay a great deal more and are of considerable less
importance. It is of little wonder that we have such a
tragic situation in terms of types and kinds of people who we
have been able to recruit into this activity. Another thing
we would very much like to do is to start a co-op program in
technician training whereby students could train a quarter
and work a quarter with an advancing salary as they learn.
We have this with the state highway department, with the air
conditioning and refrigeration industry, and others are
getting underway. It is a cheap investment that could and
would provide a steady flow of trained technicians into the
pollution control agencies. So far as the municipal plants
go, unless there is some drastic change, the engineering com-
panies will drain off all the talent that we in vocational- |
technical education and other sub-professional training
activities will turn out. They are either more seiisitive or

find it easier to compete in the job market than the
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governmental agencies. I am personally still amazed and in
a state of wonderment as to how the great state of Georgia
can operate its vast water and wastewater plants with only
15 class A operators. Recently, one of the students in
one of our short courses told me that about all they were
able to do is to take out the big chunks. We hope that with
our combined efforts and perhaps resulting from this short
course, we can mobilize better those resources that will
help to move positively and quickly work towards the ending
of this dire shortage of trained personnel in the field of
pollution control. It is to this end that we are dedicating

our activities at Atlanta Area Technical Scheol.
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APPENDIX A

SANITARY ENGINEERING TECHNOLOGY

Length of Course: Two Years

The Sanitary Engincering Technole: curriculum will include studies in
microbiolngy. sanitary chemistry. water supply, purification and distribution.
sewerage systems, water pollution control, liquid and solid waste treatment.
and supporting courses in basic science, mathematics and related courses.

CURRICULUM

FIRST VEAR

1<t Quarter Hours
Technical Dralting. SAE-202 56
Communication Skills 1,

RFEL-108" 56
‘Technical Math I. REL-101* 56
RBacic Chemistry, REL-104* 56
Introduction to Sanitation.

SAE-201 112

336
2nd Quarter Hours
Technical Report Writing.

REL-111" 56

Technical Drafiing, SAE-206 112
Technical Math 11, REL-112* 56
Applied Biology. SAE-203 112

336

3rd Quarter Hours
Applied Sanitarv Math, SAE-211 56
Basic Hydraunlics. SAE-216 1
Flementary Surveying. SAF-205 11
Phveics — Properties of Matter.

CIv-229 56
336
4th Quarter Hours
Hydranlics, SAE-221 11
Microbiology. SAF.204 S6
Applied Electricitv, SAE-214 56
Fconomics, REL.-107* 28
Human Relations. REI.-108* 28
Physics — Work, Energy. Power,
CI1V 208 56
6

"Denntes related course.

SECOND YEAR

Sth Quarter Hours

Advanced Hydraulics, SAE:213 56

Water Supply & Liquid Wasle,
SAE-207 S6

Water Purification, SAE-210 112

Sanitary Chemistry & Biology.

SAE-208 112

236

6th Quarter Hours
Codes. Contracts & Specifi-

cations. SAE-229 56
Liquid Waste Treatment I,

SAE-209 112

Industrial Flectronics, SAE-230 56
Sanitary Chemistry & Biology II.
SAE-212 112

336
7th Quarter Hours
Control Systems, SAE-219 112
Ly iid Waste Treatment 11,

SAF-218 112
Sanitarv Chemistry & Biology 111,
SAE.217 112

326

8th Quarter Houirs

Fngincering Surveying. SAF-220 112
Special Problems in Water &
Waste Water Treatment,

SAF-215 112

Sanitary Chemistry &
Riology IV. SAE-231 112
1136

Crevienlum snhiet 1o pevision too mect chareme conditions,

¥
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APPENDIX B

COURSE DESCRIPTIONS

INTRODUCTION TO SANITATION, SAE-201

This coursc include. mcthods of discace transmission. hygienic excreta disposal,
municipal and industrial liquid waste disposal methods, characteristics of water.
water treatment. protection of ground water. insect and rodent control. solid
waste collection and disposal, milk and food sanitation, swimming pool sani-
tation and industrial hygicne.

TECHNICAL DRAFTING 1, SAE-202

The ficld of drafting is introduced as the student begins study of drawing
principles and practices for print rcading and describing objects in the graphic
language, Basic skills and techniques of drafting included are: use of drafting
cquipment, lettering frechand. orthographic and pictorial sketching, geometric
construction, orthographic instrument drawing of principle views, and standards
and practices of dimensioning. The principles of isometric, oblique and per-
spective are introduced.

APPLIED BIOLOGY, SAE-203

This is a basic course in hiology with emphasis on microorganisms and labora-
tory procedures for the identification and differentation of organisms peculiar
to the water and liquid waste treatment processes and stream sanitation.

MICROBIOLOGY, SAE-204

Scope and history of microbiology. classification of microorganisms, protozoa,
fungi. viruses: microscopy. bacterial physiology. saprophytic bacteria. culture
media and methods, sterilization and disinfection, germicides, sources of infcc-
tion. microbes and diseasc, skin infections. The study of several pathogenic
bacteria associated with water and food. natural and acquired resistance to
bacteria. and respiratory discase-producing microbes.

ELEMENTARY SURVEYING, SAE-205

Theory and practice of planc surveying. including taping. differential and pro-
file leveling. cross sections, carthwork computations. transit. stadia. and transit-
tape surveys.

TECHNICAL DRAFTING I1, SAE-206

The application of orthographic prajection principles to the more complex draft-
ing problems, primary and secondary auxiliary views. simple and successive
revolutions, and sections and conventions will be studied. Most important is thé
introduction of the graphical analysis of space problems. Problems of practical
design clements involving points. lincs. planes. and a combination of these cle-
ments shall be studied. Dimensioning practices for “details™ and “working draw-
ings.” approved by the American Standards Association will also be included.
Introduction is given to intersections and developments of various types of geo-
metrical objects. '

WATER SUPPLY AND LIQUID WASTE, SAE-207

Water sources, quantity required, effect of storage on quality. quantity of stor-
age. transportation. protection from pollution, methods of evaluating water
quality, the ability of a water course to assimilate waste. stream sampling pro-
cedure and distribution design, are integral parts of this course.

SANITARY CHEMISTRY AND BIOLOGY 1, SAF-208

Theory and laboratory techniques for all control tests of water purification
including: bacteriology. color, turbidity. pH. alkalinity. hardness. coagulation,
chlorides, fluorides. iron, manganc.e, detergents, bactericides, and nitrates.
Basic in-plant studics at nearby plants.




LIQUID WASTE TREATMENT I, SAE-209
This coure will include composition of sewage. nitrogen cycle, carbon cycle,
sulphur cycle. acrobic and anaerobic decomposition. dilution, screening, degrit-
ting. measuring. sedimentation, aeration, digestion, tiltration. air drying, biolog-
ical purification. grease and oil removal. disinfection, chemical precipitation,
«and filters. filter flies. field studies. in-plant studies, industrial waste. Rules,
regulations. forms and records.

WATER PURIFICATION, SAE-210
Water purification is concerned with basic principles including: aeration, sedi-
mentation, rapid sand filtration, chlorination, treatment chemicals, taste and
odor control. bacteriological control. mineral control. design criteria and oper-
ational problems. New processes and recent development will be discussed.
Rules, regulations. forms and records.

APPLIED MATH, SAE-211
The fundamental concepts of analytical geometry, differential and integral cal-
culns are introduced. Topics included are graphing techniques, geometric and
algebraic interpretation of the derivative, differentials, rate of. change, the
integral and basic intcgration techniques. Applications of these concepts to
practical situations are stressed.

SANITARY CHEMISTRY AND BIOLOGY II, SAE-212

Theory and laboratory technique for the determination of solids, dissolved oxy-
gen. oxygen consumed. relative stabiljty. water and sewage bacteria.

ADVANCED HYDRAULICS, SAE-213
An advanced applications course that teaches students how to make everyday
applications of techniques and knowledge g2ined. in previous courses. Extensive
laboratory work constitutes the major rifort for the students.

APPLIED ELECTRICITY, SAE-214 -
Electrical code. interpretation of nameplate duta motor characteristics and selec-
tion. motor controls and protection devices, single-phase and three:phase current
applications, wire size calculations and Wye and Delta connections.

SPEClé\LFPlits)BLEMS IN WATER AND WASTE WATER TRCATMENT,
SAF-2
A complete review of the can‘tarv engineering cour<c. Special field design and
operations problems will be covercd under job simulated conditions in order to
gain final employment readiness.

BASIC HVYDRAULICS, SAF-216
A basic stidy of cloted conduit and open channel flow. including stream flow.
subterrancan flow. rnoff. pump head and wave action. The basic classroom
study is <upplemented with extensive laboratory experiments and projects.

I
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SANITARY CHEMISTRY AND BIOL.OGY I, SAE-217
This courte includes theory and laboratory technique on biochemical oxygen
demard. organic nitrogen. volatile acids. toxic metals, stream studies, in-plant
studies at nearby plants.

LIQUID WASTE TREATMENT II. SAE-218

Methods of treatment. detailed ctudy of at least two types of plants, basic design
parameters of all units. quantity expected from population. application of pack-
age plants and apphceation of «eptic tarks are covered in this course. Rules,
regulations. forms and records are introduced.

CONTROL SYSTEMS. SAE-219

Hydraulic. pneumatic. mechanical. clectrical and electronic control systems and
components. Basic description. analysis and explanation of operation of con-
trol systems. Typical performance characteristics, limitation on performance,
accuracy. applications and their utilization in industrial processes.

ENGINEERING SURVEYING, SAE-220

Roate surveys for ground methods: simple and parabolic curves; relation of the
cross sectional and profile: carthwork computations: calculations of arcas of
land by DMD. Method and arcas of miscellaneous shapes of land; building and
pipeline staking.

HYDRAULICS, SAE-22¢

Continuation of Basic Hydraulics. introduction to intensity of pressure. result
of pressure on immersed planc surface, center of pressure on gates and vans,
pressure on curved surfaces. distorted orifices, tubes and weirs, study of flow to
orifices. nozzles and tubes, loss of head and orifice. nozzles and tubes. Charge
of weirs. discharge of falling head, flow-through pipes. Related lab praotices
add to importance of hydraulics to water and waste water laboratory.

PHYSICS 11, SAE-227

Major arcas covered in this course are work. energy. and power. Instruction
includes such topics as statics. forces. center of gravity, and dynamics. Units
of measurement and their applications are a vital part of this course. A prac-
. |fica| alpproach is used in teaching students the use of essential mathematical
ormulas.

CODES, CONTRACTS. SPECIFICATIONS AND ESTIMATES, SAE-229

This course is a study of the basic principles and methods most significant in
contract relationships including appreciation of the legal considerations in con-
struction work: study of the National Building Code and local building codes:
interpreting and outlining specifications.

INDUSTRIAL FLECTRONICS. SAE-230

A study followed with lab applications of the electronics devices used in plant
indtrumentations. Lever controls, sensing units, recorders, will be studied as it
applies to plant design and maintenance.

SANITARY CHEMISTRY AND BIOLOGY IV, SAF-231

A final theory and laboratory review of chemistry and biology. Emphasic will
be on simplified standard laboratory practices and procedures.
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CURRENT INDUSTRY ACTIVITIES IN WASTEWATER
TREATMENT PLANT OPERATOR TRAINING

Gerald M. Conrbett
The Dow Chemical Company
Mideand, Michigan

INTRODUCTION

The ability to continue to improve productivity is
extremely necessary in our competitive industrial world.
Training and education, carefully used, are one of the means
of achieving these productivity gains. The properly
trained employee is likely to get more satisfaction from
his job and also to be a more productive person. A well-
designed program of education and training, based on sound
economics, and aimed at the real needs of the company, is
an important part of overall planning and activity.

Industry can hire professional men with sufficient
training to enable them to handle their job assignments. If
additional training becomes necessary, graduate programs are
usually available, and frequently at company expense. It is
in the areas of craftsmen and technicians that industry
really feels the pinch; for these people are not professionally
trained and they need considerable training to do their jobs.i

Even unskilled labor today faces demands requiring some sort

of training.




PHILOSCGPHY OF TRAINING

Of the several methods used to increase individual

effectiveness, probably no single one is as important as

on-the-job training. The Dow Chemical Company has been con-

ducting on-the-job training programs for more than forty
years. Today these training programs involve every em-
ployee, from management and supervisory personnel down
through all areas of maintenance and production. The value
of a joint employer-employee training program can not be
overestimated.

Since education and training is a service function,
it can not be effective unless it meets the real needs of
the people involved. The major task is not to teach some-
thing, but to motivate people to want to learn. Knowledge
doesn't necessarily mean skills; one should concentrate on
job performance rather than knowledge. The first and fore-
most cohsideration of any training program is to identify
the overall needs of the program. The following guidelines
are useful considerations in conducting a ''needs analysis'?

1. What do you want the man to do?

2. Why isn't he doing it now?

3. What happens if he does the job wrong?

4. What happens if he does the job correct?

5. Is it a can-do or won't-do situation?

6. Maybe you don't need training.




OPERATOR TRAINING PROGRAM

It is the primary purpose of this paper to discuss on-
the-job training programs for operators and technicians. At
this point let us consider training programs for production
operators. Training the people who operate production
equipment has always been an important supervisory responsi-
pility.

The processes themselves have continued to grow more
complex and the controls more sophisticated, while the
fundamental knowledge operators bring to the job has re-
mained almost constant over the years. To compound the
problem, competition for the supervisor's time has grown
more and more intense.

Our solution to this problem has been a training pro-
gyram which proceeds from the general basic fundamentais to
tite specific in three stages:

1. A GENERAL COURSE - it includes the study of basic
plant equipment, operating problems, general
practices, as well as a review of practical
arithmetic.

2. SPECIAL COURSES - for each production plant.

These cover the raw materials, the process
itself, and the products of the individual plant.

3. IN-DEPTH COURSES - covering the technology of the

various segments of a process.
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The training is especially tailored to fit the job re-
quirements for each situation. Instruction techniques in-
volve a multi-media approach when possible. Among these
are the classroom instruction, coaching, programmed learning,
visual aids, and manipulative instruction.

Supervisors are involved as closely as possible in the
complete training program. This is particularly valuable in
the preparation of text materials for the special and in-
depth courses. Supervisors are also involved in the actual
instruction and in coaching where possible. A positive
relationship is thus maintained between the department super-
visor and the employee as they work together for their
mutual benefit.

It is virtually impossible to purchase books which can
serve as good texts for operator training. The text materials
used must be Qritten with a low Fog Index, and must not be
ambiguous. We think it should be written by people who have
first-hand knowledge of industrial operations. It is es-
sential that data be augmented by good illustrations, eXamples;

and photographs as much as possible.
RESEARCH TECHNICIAN TRAINING PROGRAM

Like production operators, technicians need to continue

improving their skills to learn new techniques to keep pace

with improvements in technology. To help provide such
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training, we have established a broad range of programs
for pcople in thesc¢ job areas.

Qur formal training program is divided into two parts,
or courses. The first course is academic in nature, in-
volving the more practical aspects of chemistry, physics,
and mathematics. The second course is concerned with the
aspects of process equipment, process operations, and in-
strumentation.

For our more highly skilled technicians, we prepare
Study Guide Manuals covering the aspects of chemistry,
physics, and mathematics we expect our people to be know-
ledgeable about. These study guides cover increasing de-
grees of proficiency in the sciences from high school up
to and including the seccnd year college level. Training
is administered by a multi-media approach such as self-
study, and programmed learning. Advancement is by written

examinations conducted quarterly.

EVALUATION OF TRAINING PROGRAMS

It is very difficult to properly evaluate any training
program. The four methods most commonly used are as follows:

1. Written examinations.

2. Discussion with supervisors.

3. Apparent improvement iﬂ personnel motivation.

4. JOB PERFORMANCE.

284




198

Grades have little value unless examinations are very
carefully prepared and administered. Grade getting is in
itself a special skill, which consists of learning to get
along with the system.

The real criterion of training effectiveness is job per-
formance. This may or may not be immediately apparent, but
often manifests itself in the form of motivation and/or
attitude improvement. Routine jobs are not routine when the
operator is trained to be more than an appendage to the
operation.

Jobs have little meaning as long as they are permitted
to be nothing more than '""doing a function'. Work is meaning-
ful only if it inéludes such factors as recognition, responsi-
bility, achievement and growth. We believe the trained em-
ployee is in a much better position to use and understand
the factors which help put meaning into the job. Thus; the
trained employee is a better employee because he finds more

job satisfaction.
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WATER POLLUTION CONTROL FEDERATION ACTIVITIES IN
WASTEWATER TREATMENT PLANT OPERATOR TRAINING

Sam L. Warnington
Texas State Deparntment of Healith
Aus tin, Texas

INTRODUCTION

Since its inception forty-two years ago, the Federation
has been dedicated to water pollution control. At least
half of its stated objectives in the constitution concern
the manpower required to operate and maintain the complex
facilities necessary for treating wastewater. This nation's
most important resources are not wealth and machines, but
they are human resources. Equipment, capital; and methods
are important, but man is the vital heart that makes the
system work.

The Federation has since 1941 had a committee concerned
with operator certification and training. The charge to
the committee was to "establish minimal qualifications for
operators of various classes of treatment works. The
committee also has the duty of collecting and compiling
data on anddeveloping programs for the licensing or certi-
fication and training of operators, including salary

surveys."
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The Manpower Needs Committee was created by the Board
of Control on October 12, 1967, and charged with surveying
total water pollution control manpower needs, projecting
future needs, and maintaining and updating the data not less
than biennially. This committee was combined with the
Personnel Advancement Committee at the 1969 WPCF meeting and
the work will continue as a sub-committee. From its be-
ginning, this committee has gathered information from the
various states on these programs. Abbreviated reports on
the status of operator training and certification have been
published annually in the JOURNAL in the past decade.

"The Water Pollution Control Federation has been trying
for many years to reduce one source of pollution - inefficient
operation of wastewater treatment plants - by improving the
know-how of the operators of these plants.'

The key phases here are - '"to reduce a source of pol-
lution," and, '"by improving operator know-how."

Efficient treatment - whether it be water or wastewater -
must combine:

a. Proven and adequately designed processes.

b. Good and properly sized equipment.

c. Knowledgeable supervision and interested management.

d. Well trained operators.

For many years, the Committee has developed training
aids, promoted certification of operators, and, in general,

promoted the advancement of operators. The problem of
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manpower in wastewater works is currently drawing national
attention from many directions. Questions are being asked
in much greater depth than in former years. Some questions
requiring attention are (1) what actually is an operator
and what does he do? (2) what occupations are included in
plant operations? (3) how can a high school graduate become
a wastewater treatment plant operator? (4) where can he get
post-high school training to equip him for a job in a waste-
water treatment plant? (5) what are prospects for his enm-
ployment? {(6) who can he see about employment? (7) what
can be expected in the way of a salary? (8) what are the
prospects for future advancement in this type employment?

Some of these questions will be studied by the Committee
on Personnel Advancement. This Committee will study in
depth the problem of specifically defining tasks to be per-
formed in wastewater operations and defining more specifi-
cally the jobs for purposes of job classification.. Study
of the problems of providing more detail in the occupations
included in wastewater operations should be accompanied by
some consideration of the remuneration of employees in these
occupations.

New specialty courses will be prepared after completion
of the Laboratory Training Course. These courses include:
Mathematics for operators, basic chemistry for the beginning
operator, treatment of industrial wastes in municipal treat-

ment plants, safety in wastewater operations.

208
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Although it may not appear the prerogative of this
Committee to consider the question of treatment piant ef-
fic.ency, it does appear desirable that consideration be
given to specialty training of professionals who will be
needed to evaluate the effectiveness and efficiency of waste-
water treatment plant operations in terms of getting the most
out of a specific physical facility. The Federation assembled
an ad hoc committee to provide a special consultation with
the Federal Water Pollution Control Administration in May
1968. This group considered the question of how to close the
operations gap. It was pointed out by FWPCA personnel that
among other gaps such as the criteria gap and the design
gap, which limit the effectiveness of utilizing physical
facilities to improve wastewater quality and control pol-
ution, the operator gap creates the greatest limitation on
utilizing our present physical plants to control pollution..
The operator gap is created by limitations on operator
capabilities. These limitations can be overcome, in large
part, by operator training. On the other hand, skilled
operators can be guided in improving the effluent from a
given physical plant by experts who can adjust processes and
design operating regimen to meet variations in influent and
maintain a high quality effluent. At present, there are few
of these experts: in the United States.

Regulatory égencies have in the past provided a varying

amount of direct supervision over plant operations. Plant
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inspections have frequently been made, but in many cases
only in operations emergencies. Operating reports are
required by many regulatory agencies and a varying amount
of review and evaluation of these is made. The Federation
will look further into the manpower need in this plant
evaluation and its role in complementing the operator im-
provement program.

Leadership and continuing support of mandatory certi-
fication by the Federation, through its model law and
regulations and related information, has aided several
states in the adoption of programs involving mandatory
certification of operators. The WPCF staff continues to
furnish information to persons studying and proposing
legislation throughout the nation. During 1969, six
states adopted mandatory certification requirements for
wastewater operators. These are California, Connecticut,
Georgia, Maine, and the two Carolinas. Voluntary programs
were initiated by Hawaii and Nevada. This brings the
count, as of September first, to twenty-three states with
mandatory programs, and twenty-four with voluntary.

The strong and active support and encouragement of
sound certification programs by the Federation has been
most helpful in this overall effort.

Members of the Committee worked on the planning of the
National Conference on Operator Training as approved by

the Federation Board of Control in 1968. Although planning
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was undertaken with vigor during the winter and early spring,
uncertainty of financing aspects made it expedient to sub-
stitute a one-day workshop with limited attendance for the
larger three-day conference originally conczived, and to

reduce expense and add convenience by holding it at Dallas

immediately preceding the Annual Conference of the Federation.

A special three-member task force developed new survey
questionaires for the annual survey of the programs of the
Member Associations and states for operator training and
certification. They have shared the task of analyzing the
data received and the Chairman submitted a report at the
workshop on Operator Training in Dallas. The report is now
being prepared for publication in the Journal of WPCF.

The operator training grant program utilizing funds
from Water and Wastewater Equipment Manufacturers Associa-
tion has continued to be active. The Federation staff
handled all applications and awards following guidelines
developed by this Committee. To date, 150 grants totaling
$15,000, have been awarded. Forty-five of these were awarded
in 1969. If the 1968 experience is any indication of what
will happen in 1969, we should end this year with a 2-year
total of 250 operator grantees receiving about $25,000. The
WWEMA is to be commended for the support of this worthwhile
program.

Operator training aids in safety matters have been

produced during the year. Two slide-illustrated lectures
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for safety training were prepared by the Federation staff
with technical guidance by the Safety Committee. Additional
lectures are being planned. These materials will supple-
ment the Safety Program Promotional Packet developed by the
Safety Committee.

The Committee has throughout its existance promoted
'Operator Certification. The WPCF policy, largely due to the
efforts of the Committee, has changed from that of urging
certification on a voluntary basis to stating that ''mandatory
certification or licensing of adequately trained and properly
compensated personnel must be encouraged as a requirement
for maximum effectiveness of treatment facilities.' Recent
efforts of the Committee have emphasized training; and train-
ing aids have been, and are continuing to be, produced to
encourage improvements and uniformity in operator training.
Wastewater treatment plant operator training course #1
with visual aids was introduced in 1966. Over 600 sets
of slides and thousands of copies of the manuals have been
sold. Wastewater plant operator training course #2 was
released in 1967 and over 300 sets of slides have been sold;
Both the course outlines and the slide sets are sold for
the cost of duplication, printing,‘packaging and mailing.
Only one other source of similar aids being sold at cost is
known. The New York State Department of Health, Albany,

New York, distributes 345 slides on analysis of wastewater

samples.
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The safety program promotional packet was developed by
the Federation safety committee and will prove to be a pro-
motional packet as well as a tréining packet for wastewater
personnel. A promotional packet and a set of 66 slides are
available again at cost from the Federation office.

Each month the Journal features ''operator training

opportunities' which lists schools and courses being offered.

A survey made during 1967 under the Committee's Guidance
pointed out that mandatory certification is acceptable to
municipal management on the basis that it assures training
accomplishment. Experience has shown that operator training
has been improved after initiation of mandatory certifica-
tion but in some cases inadequacies of training have delayed
the initiation of mandatory programs. The Committee's
program is based on a belief that training is a must and

is the foundation of certification of opevrators. The con-
clusion of the survey made by Public Administration Service
of Chicago for the Federation is as follows:

Mandatory certification of wastewater treatment opera-
tors can be described as a means toward an end -- that end
being reduced pollution of America's waterways. Side bene-
fits include: protection of the capital investments for
employers; increased salary and status and pride in their
work for operators; and a general, over-all improvement of

living conditions for the public.
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Study has shown that the principal stumbling blocks to
the successful installation of mandatory certification
programs are the municipal governments and other employers
of wastewater treatment operators. They see mandatory
certification as a threat to their freedom to employ whonm
they see fit, and as a method for operators to increase
their status and salaries, possibly without merit. With
some justification, employers do not feel that mandatory
certification, of itself, will raise the performance level
of the operators. This argument has merit, especially with
a grandfather clause blanketing in all operators.

The key is education. Only education can raise the
performance level of the operators. The employer must be
sold on the basis of education. He must be assured that
he will get something in return for relinquishing his right
to hire whom he pleases. That something can be dollars
saved through a better maintained plant. Certification;
then, becomes a method for assuring that a certain minimum
level of education has taken place.

Enactment of mandatory certification legislation re-
quires that: (1) the State-local relatioﬁship'atmosphere'
in the State be right; (2) the groundwork be carefully laid
through cooperative action on the part of ali'supporting
agencies; (3) the bill be carefully drafted with ample

provisions for implementation; (4) the bill be introduced

by a legislator or legislators who sincerely believe in
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such a program and who have sufficient stature to impress
their colleagues with the importance of the program; and
(5) energetic support be given by all parties while the
bill is going through the legislative processes.

The State-local relationship atmosphere in the State
is in effect a measure of the relationship between the state
water pollution control agency and the employers of waste-
water treatment plant operators and the operators as well;
Unless these relationships are good, a mandatory certifica-
tion program will be very difficult to achieve. Improve-
ment in such a situation is largely a local matter and is
dependent upon the people concerned at both the State and
local level of government.

If the setting is right, achievement of mandatory
certification can be accomplished by following the most
effective procedures used by other states which are now on

a mandatory basis.
REFERENCES
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AMERTICAN WATER WORKS ASSOCTATION ACTIVITIES
IN WATER TREATMENT PLANT OPERATOR TRAINING

Waliten Petens
Dinecton o4 Education AWWA
New Yornk, New York

ITS TIME TO STOP TALKING

Although AWWA has been active in education for a number
of years, the cffice of education with full time staff was
opened in July 1968, with the mission to coordinate all
education and training activities of national and sectional
education committees and to develop and promote educational
programs required by the water supply industry.

We reviewed the program, énd of primary interest to me
was the committee's finding of inertia, apathy and antagon-
ism toward training by a majority of utility managers. This
signaled that a change in our method was essential. We
wanted flexibility and mobility in our thinking. We had to
change. The world was changing rapidly.

I must admit that many-things have changed much quicker
than I believed they would. About 3 years ago, as President
of the New England Chamber of Commerce, I had the honor to
speak to the business leaders of New England at an annual

meeting of the chamber. I made the following statements:

216, §h
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"During the past 25 years I have been a witness to more
technological progress, more change, more alterations in
the everyday life of man than have occurred in all of pre-
vious recorded history.

'""Man has already traveled in space. Our rockets have
photographed the moon's surface and transmitted the pictures
240,000 miles back to earth. Machines are in use that
compute in a split second what would take scores of mathe-
maticians weeks to accomplish. Cybernation is harnessing
production to automatic controls and regulators. Atomic
energy is providing electricity and means of powering our
sea vehicles. Today only fourteen glass-blowing machines
produce 90% of all the light bulbs made in this country of
ours. And yet, what I have seen is but a prologue to that
which lies ahead.

""General Electric Company says the day is at hand when
an entire plant can be operated by-numerical'control; with
all production processes in command of one central point.
Philco has demonstrated entire electronic circuits for use
in communications complexes packed into a space no larger
than a 25 cent piece. The Laser beam will unleash a
completely new science. It already is in use in delicate
surgical operations. Coco Cola is already using ultrasonic
energy to clean their bottles. ' Tomorrow this same energy will
clean your home. Millions of people are working at jobs that
did not exist before. All of us are at the threshold of a

wonderful future for all mankind."
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What I did not predict was -- "That an American would
step on the moon ahead of the Russians and a year and a
half ahead of schedule." And even more remarkable "That
the New York Mets baseball team would come from ninth place,
win the division title, win the National League pennant by
defeating Atlanta in 3 straight games and then defeat the
powerful Orioles in 5 games.'" That my friends would have
been too much for my crystal ball to visualize.

However, what about the changes in the water supply
profession énd in the AWWA Education Program. With all this
advancing technology the water utility game is in for its
share but also our problems multiplied -- and to solve these
problems, we need better and more enlightehed managers;

In .April 1964, speaking to the annual conference of the
United States Chamber of Commerce, Mr. Leo Cherne of the
Research Institute of America, an organization known for the
accuracy of its projections, said, "The United States popu-
lation will be 265 million in 1980" almost 75 million more
Americans than today. These people will have to be fed;
clothed, housed, entertained and educated. Our gross,
national product will have doubled to 1,160 billion; but
our water consumption wiil reach 500 billion gallons a
day.

In that same address he spoke of the tremendous tech-

nological advances that would be made and stated:
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"Our total population will grow, but the men who will
make the decisions, who will need to manage this

vast undertaking will shrink, in fact, will be almost
a million less in 1970 than in 1965. Management is
not only the most urgent calling, but it is perhaps
the most critically short resource facing us."

You need only to see the executive want ads in the New York
Times and the Wall Street Journal to visualize how accurate
his predictions were - back in 1964.

In AWWA, then, we determined that our current education
program would be continued and stronger emphasis should be
given to management training. Chairman Hudson stated the
problem quite clearly at that time:

Training as an engineer does not qualify a man to

be a manager. In addition to technical know how,

the manager must learn to read the needs and sense

the emotions of his subordinates and to undarstand

why individuals often behave in unexpected ways and

to learn what motivates them to good work performance.
Donald Heffelfinger, in the September AWWA Journal, spoke
about the rapid technological change in our lives and in the
water supply industry, and said the following:

""We must continuously extend our knowledge and

improve our ability to maintain control over this

rapidly expanding technology. This will require the

continuing education of our manpower at all levels
from manager to laborer. The manager can no longer
make decisions by intuition, but must rely on logic,
reason and fact.

""We must pursue an education'program that will provide

the training needed to understand and use the new

technology and the skills to manage, operate and

maintain our facilities for higher standards of per-
formance."
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We took the position that to be effective and meet the
challenge, it was important that we operate from known
positions and establish a base of facts. We are now making
a national study of current and future manpower and skill
requirements for managers and operators in the water
utility profession. The data will be analyzed, and specific
training development programs will be established to meet
our needs.

In determining and meeting these needs, it is obvious
that the interest of top management is essential. No pro-
gram can be successful or even survive without the full
support of the water utility manager, and we will need to
include the motivational aspects in our programs to obtain
his support. These programs will require money and we have
proposed that each utility clearly earmark funds in its
budget in the amount of at least 5 per cent of management
and operator salaries to support the training progranm.

Heffelfinger also said:

'"Management is the key to providing sufficient

fundsfor instruction. The manager must first be sold

on the vital importance of manpower training and
necessity for budgeting funds: then he must sell

his council or board on the significance of such

funds. The public and officials must be educated to

demand trained water utility employees."

No one knows for sure how much money is spent by
American business in training. The Chase Manhattan Bank

estimates $§17 billion annually. Other estimates are double

this amount. Whatever the figure, it is a fantastic sum.
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It almost equals the amount paid out last year in dividends,
and it is substantially greater than most people think,
indicating that business is already doing an outstanding job.
In the future, however, this effort will have to be broader
and more extensive than it has been in the past, according
to General Motors and General Electric.

Max Banzhaf, Vice President of Armstrong Cork Company,
said that they were doing formalized training for forty-nine
years and their training efforts haveigrov}n steadily year by
year. They send people to colleges aﬁd universities for
special courses and conduct schools uéing their own people
as instructors, including top management, on a regular
basis. He said and I quote: '"The cost - and it really
doesn't matter what the total cost is because whatever it
may be, we are confident that it is one of the most profit-
able investments we can make, especially when considered in
relation to the size of our annual payroll - and if you con-
sider the cost and risk of replacing an .employeée who is a
known quantity with one who is unknown." "To'the manager
in this fast moving day and age, who says that he can't
afford to train or retrain employees, there is only one

answer - if he expects to stay in business and compete, he-

cannot afford not to - or he may not be in business tomorrow."

This is not a unique point of view. It is shared by
hundreds of other companies who do the same thing, including

General Motors, IBM and General Electric, who have far more
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extensive training programs than Armstrong. Let me quickly
bring you uplto date on the rest of our activities: At
a recent meeting of the AWWA Education Committee we took
the foilowing actions: We are reorganizing our Education
Committee. The present committee was formed some time ago
and was organized to produce certain specific and perhaps
limited objectives, probably due to the lack of a full time
staff. It took a long time to achieve many goals; however
the remainder required a new approach. In review, new as
well as some of the old objeéti‘ves became apparent. In
addition to our existing commit:té‘e.s', a new committee 1is
now being proposed: Managéineht Development. Their mission
will be to prepare and condulctv_'a'.-ilearning needs study and
develop a management educatiAo‘nv pif-ogram continuing into
advanced levels. Also to stimulate, promote and encourage
attendance by all water utility executive personnel.- Two
hundred and eight managers completed our management seminar
programs last year and its success was largely due to WWEMA
scholarship funds. In addition to forming a Manpower and
Skills Committee, we are forming an Accreditation Committee.
Their job will be to assist educational institutions to

formulate valid curricula, instructors, and facilities in

water supply training programs. Another committee will have

the task of determining the feasibility and necessity of

establishing a Water Operators School. Included in their
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task will be to determine the offering of 2 year associate
degree courses in water technology in junior colleges,
community colleges and technical schools, as well as uni-
versities. This might well be an area of joint venture with
the water pollution people.

Still anothsr committee will have the function of certi-
fication and examination. Eighteen of the states have
mandatory certification. This committee will need to
develop programs to stimulate each state to adopt mandatory
certification and to prepare examinations for use in certi-
fication and associated training programs. To further the
cause, AWNA is currently reviewing its policy on mandatory
certification and we anticipate its passage.

A recently developed new education program has been

our "Improving Water Treatment' workshops, financed by WWEMA.

Our first effort was in Philadelphia on September 9-10.

It was most successful and had near capacity of 43 students,
and is now being conducted at Concord, California‘- (which
by the way reached capacity yesterday and had to curtail
any more enrollments.- we have started a waiting list),
Denver, Chicago dnd nine other sections during 1970. An
operator development committee is being formed to help
promote this program and develop other needed training
programs. This is our "holding the Tiger by the tail."

We can't let go and we don't want to.
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We have several training publications about to be published:
"Suggested Course Outlines for Water Treatment Plant
Operator" - '"Basic Manual for Water Treatment' and by mid
1970 a programmed learning course in basic chlorination.
As was said yesterday, we hope that this will help stand-
ardize training curriculums. We have developed a recommended
scope of activity for section education committees, a guide
to help them find a direction, and suggested that its chair-
man  be appointed for a 3-year term. We have found sections
lacking continuity and as one chairman recently stated;
"It takes a year to learn what it is all about and we never
get off the ground.'" We have come a little way and we need
to go much further. It is a wonderful challenge and I know
that we are changing to meet the challenge for the future,
and for a better American Water Works Association.

A few days ago I was told that, written on the black-
board of one of our high schools, were these words: 'In case
of atomic attack, the Federal Law prohibiting prayer in this
school will be temporarily suspended."”

How this will affect a change in the Supreme Court
ruling, I can't say, but I app'laud their humor. In con-
clusion, we believe that trained watef personnel are
necessary to meet these challenges of change, growth and
higher standards. The future belongs to those who are
best prepared. I submit that with the steps I have outlined

that AWWA has stopped talking and started action. But I
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thank you for listening to me; however, I can't help but feel

that my being here parallels what Thomas R. Jones, a highly

respected industrialist, once told a convention of business

leaders.

"I have learned from experience that any answer I
have for a problem is probably at best only half
right. -- So I go to the best man I know in that
field and get the answer. I take action on that
other fellow's advice and get a reputation for being
smart. Then I am invited to come and make speeches
to the very fellows from whom I got the answers."
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EDUCATION OF ENGINEERS FOR WASTEWATER TREATMENT
PLANT OPERATION

John F. Andnrews
Progesson and Head
Depantment of Environmental Sysiems Engineenring
CLemson Univensity
CLemson, South Canrolina

INTRODUCTION

The need for skilled operation of wastewater treatment

plants is greater than that for most industrial manufacturing

processes because of the large temporal variations in waste-
water flow and composition. However, most wastewater treat-
ment plants are in a primitive stéte with respect to process
operation when compared with industrial processes. Gross
failures, such as the bulking of activated sludge and ''sour"
anaerobic digesters, are all too frequeﬁt. Many other
serious operational problems have been reported plant by-
passing (1). In addition to these gross failures, there are
significant variations in treatment plant efficiency; not
only from one plant to another, but also from day to day and
hdur to hour in the same plant. Daily variations from 60
to 95 percent efficiency in BOD removal are not uncommon;
Maintenance of plant efficiency nearer the maximum by
improved operation (Figure 1) could result in significant

decreases in the pollutional load placed on our water
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resources. For example, consider a plant with average BOD
removal of 87.5 percent. If, through better operation,
plant efficiency could be maintained at 92.5 percent, the
BOD load to the receiving waters would be reduced by 40
percent without increasing the maximum efficiency of the
plant. Actual reductions may even be greater than this as
demonstrated in the work reported by West (2) in which the
average BOD discharge from a 21 MGD activated slpdge plant
was reduced from 40 to 9 mg/1l by improved operation. This
represents a reduction in BOD load on the receiving waters
of 78 percent.

Another significant advantage of good operation can
be improved productivity (3) through an increase in the
amount of waste that can be treated per unit of plant
capacity (Figure 2). There have been several reported in-
stances where operators have been able to significantly
increase the capacity of their plants above the design
capacity through changes in operational procedure. For
example, Gould (4) was able to double the capacity of his
aeration basins for the activated sludge process by intro-
ducing the raw waste at intervals.along the length of the
basins. This idea has since been adopted by designers and
is now accepted as a valuable modification of the activated
sludge process.

Improved operation can be attained by increasing the

quantity and quality of personnel involved, and by
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using modern control systems similar to those currently
ﬁ used in industry. The need for an increase in the quantity
and quality of personnel is well known. The prospect of
K improving plant operation through the use of modern control
systems is not as well recognized. Much of the work in this
area has been more concerned with the replacement of per-
sonnel through automation. In the author's opinion, the
improvement of product quality which can be obtained by
proper control is equal to or greater in significance than
[ any reduction in labor costs which may be obtained. 1In
fact, the better control systems may require the same or
§§ greater labor costs because of the greater need for in-
strument maintenance and higher quality operating personnel;
Perhaps of even more significance is the fact that human
labor is being upgraded to do more meaningful tasks;
This paper will be concerned with both the control
; systems which may be used in plant operation and the educa-
tional needs of engineers responsible for plant operation.
i It should be recognized that the more advanced control
systéms which will be discussed have yet to be installed
in wastewater treatment plants and engineers with the re-
quired knowledge to operate plants using these systems have

yet to be graduated.

EVOLUTION OF PROCESS CONTROL

‘ ,
| J—

A detailed discussion of all possible control systems
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is beyond the scope of this paper; however, a sufficient
range will be covered to illustrate the trend 'in process con-

trol.
MANUAL CONTROL

In this type of control (Figure 3), the operator uses

his senses to determine the 'status of the process or

2

measure the quality of the product. Any deviations from the
desired operating conditions are corrected by changing those
variables which can be controlled. The operator -then ob-
serves if the correction is adequate and continues to make

adjustments until the process is operating properly. The

operator is the feedback to control the process and good

operation is therefore an art which is dependent on the skill

and intuition of the operator.

-

The control of many of our wastewater treatment plants

has not advanced much beyond this stage today. An-example of

a variable which is still manually controlled ‘in many plants is:

Sludge removal from -anaerobic digesters. The operator
determines when sludge is properly digested and ready
for withdrawal by observing color, texture, and odor
of the sludge.

INDICATING AND RECORDING INSTRUMENTS

The first portion of the feedback loop to be mechanized

was the sensing function. Human senses are replaced with

indicating instruments. (Figure 4) and automatic recording
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instruments are added to give a historical record and in-
dicate trends. However, these ins.trumen'ts ser\}e only as
an aid to the operator and it is still necessary for him
to use judgment in detecting error and making the necessary

corrections. Examples of indicating and recording instru-

ments currently used in wastewater treatment plants are:

1. Flow and pressure.

2. Residual chlorine.

3. Dissolved oxygen.

Instruments for sensing are a very important segment
of the feedback loop. Dependable and accurate instruments
are available for many physical méasurements such as
pressure, temperature, and flow rate. Unfortunately, in-
struments for some of the critiéal measurements needed for
wastewater treatment plant control are still in the develop-
ment stage, thereby restricting the application of control

systems.
LOCAL AUTOMATIC CONTROL

The next stage in the development of control came
with the advent of the automatic controller (Figure 5)
which removed the operator from continuous participation
in the feedback loop. With these controllers it is
possible to select values (set points) for the important
process variables and have 1;hese variables automatically

“maintained close to their set points. The controller
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performs the functions of sensing and correcting devia-
tions from the set point. However, the operator continues
to participate in the feedback loop on an intermittent
basis since he must select controller set points in the
light of his judgment and experience. An example of the
use of local automatic control in wastewater treatment
plant operation is

Effluent chlorination. The controller is set to

maintain a specified value of residual chlorine

in the plant effluent.

Problems encountered with local automatic controllers

are determination of the proper set points and lack of con-

sideration of interactions between variables.
CENTRALIZED AUTOMATIC CONTROL

Local automatic controllers are physically located near
the process variables to be controlled. As the number of
these increases, their maintenance and the monitoring and
adjustment of set points becomes more difficult.' The
solution to this was the development of a centralized
control room (Figure 6) where the controllers are brought
together and mounted on a control panel. Graphic panels
are usually used to display the key variables on a schematic
flow diagram of the plant. This assists the operator in
organizing and assimilating data and permits him to more
quickly grasp the significance of changes in variables and

take required corrective action.
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Some of the wastewater treatment plants in use today
have centralized control rooms with graphic display panels.
However, many of the items displayed on these panels are
1 not automatically controlled, but instead require manual

action by the operator.
COMPUTER PROCESS CONTROL

The digital computer first became available for plant
operation in about 1958. By 1968 there were more than 700
computers in use for the control of industrial processes
in the United States and it is estimated that this number
will double by 1971 (6). Computers are now being considered’

! for the control of wastewater treatment plants; and in July ’

of 1969, Siemnes (7) announced that their process control _
computer would be used in the wastewater treatment plant
for Stockholm, Sweden. Only a brief discussion of computer
| control can be presented in this paper; for a detailed dis-
cussion of such systems, the reader is referrred to the
excellent books of Lee, et al. (5) and Savas (8).

The use of computers for process control can range
from data processing and monitoring up to some form of

optiinal control and only these two extremes of computer

control will be discussed in this paper. Most existing com-

U puter control systems are somewhere in between these two

t types. Prospective users should also recognize that although
i

\' the potential use of computer control is very great, the

\
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adaptation of a process to computer control is a difficult

and time consuming task. Considerable developmental work

will be required for the application of computer control to

wastewater treatment plants since these processes are com-

plex and their dynamic behavior is poorly understood.
DATA PROCESSING AND MONITORING

Computer control can be installed in stages, and. the
first step is usually data processing and monitoring
(Figure 7). The computer collects data, processes it into
a more meaningful form, and displays it to the operator.
The operator then adjusts the set points of his -automatic
controllers. In this mode of operation, the operator is
still in the feedback loop and the computer only serves to
assist him in running the plant. The computer itself does
not take any direct control action. Typical functions
which may be performed by the computer are:

1. Scan process sensing: instruments, check for

instrument malfunction, and convert raw data to

meaningful engineering units.

2. Process data into a more meaningful form for the
operator.

3. Monitor and report on the status of process
equipment. For example, the computer can monitor
the on-off condition of pumps, valves, motors,
and compressors. It can check for overheating
of bearings and excessive vibration of motors
and compressors.

4. Compare process variables against high-low
limits and sound alarms.

239
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5. Prepare an operating log and display information
to the operator. This can be in a tabular form,
a plotted trend chart of a particular variable,
or a tabular or graphical display on a cathode-
ray-tube-. L '

6. Furnish the operator with an operating guide
upon request, such as instructions in case of
an upset, or set points to be used to improve
process .operation.

7. Furnish data for other computers or provide re-
- duced operating data to higher management.

OPTIMAL CONTROL

Although this degree of control has yet to be reached
in most installations; it 1is é.gbal toward which most users
are striving. In this type of ébhtféIfIFigufe 8) the
computer takes over the operation of the plant and controls
it so that the overall operation is optimum. It is neces- -

sary to tell the computer what is meant by "optimum'" For

“example, in a wastewateritreatment planf "optimum'" might .

mean to control the plant at minimum opérating cost but
with the con;traint that.the effluent BOD always be equal
to or less than 20 mg/l. The computér would take into
account all significant'procéss~vériéb1e$ and calculate

the process conditions and process con£rol,changés neceé-
sary to obtain optimum performance. It would then initiate
these changes.

The automatic controllers can be eliminated with the
computer furnishing the signal to manipulate the process
variables. This is called direct digital control (DDC)
and, for processes where a large number of variables must
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be controlled, can result in considerable savings in capital
costs for instrumentation. Feedforward control, using a
dynamic mathematical model stored in the computer, can be
incorporated to take control action before process upsets
occur.. Information for feedforward control is dbtained by
measuring the inputs to the plant. Some feedBack control,
utilizing information from the plant outputs, is usually
incorporated since the mathematical models used are seldom
perfect. Feedback control acts only after a deviation from
the deéired value has occurred; feedforward control prevents

the deviation from occurring.
PROPOSED EDUCATIONAL PROGRAM

There will always be a need for a man in‘the control
loop either on a continuous or an intermittent basis.
The best example of this is thé fecent landing on the
moon, where, even with the most sophisticated control.
system possible, it was necessary for a man to break into
the loop for the final landing.

The type of control system selected must be suited
to the environment in which the plant will be operated.
Use of a complex control system would be nonsensical where
proper instrument maintenance is unavailable or qualified
operators cannot be obtained. It is essential that the
qualifications of the men who will operate the plant be con-

sidered in selecting a control system. The more advanced
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control systems which have been discussed are only ap-
plicable to those plants where graduate engineers with
the proper educational background will be in charge.

There is a need for this type of engineer at al-
most every level of operation. Industry, and the larger
cities such as Los Angeles, Chicago, and Philadelphia,
among others, have led the way by employing graduate
engineers in plant operations. Rademacher (9) has
discussed the great need in governmental agencies for
engineers specializing in operations. Consulting firms

also need more engineers of this type.
OPERATION vs DESIGN

Many environmental engineering programs have
stressed either design or design-oriented research and
have neglected plant operations. In addition; most
designs have been based on the average inputs; or; at
best, maximum and minimum inputs, and have not directly con-
sidered that inputs to the plant are highly variable with
respect to time. These variations are the primary reason
why control is needed and they must be considered in design
as well as in operation. Future programs should strike a
better . balance between design and operation and will con-
sider the inputs as functions of time. Some of the factors

which should be considered in obtaining this balance are:
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Operating personnel. The need for operation must
be minimized through design when it is anticipated
that plants will be operated by unskilled personnel.
One way in which this is frequently done is by
using oversized units.to damp out the effects of
fluctuating inputs.

Process stability. It is well recognized that
some processes used for wastewater treatment are
more stable than others and therefore require
less attention to operation. Although this is
of considerable importance, quantitative com-
parisons of the stability of different processes
are not available.

Availability of space. Sizes of units can usually
be decreased by 1ncreasing the operational effort
involved. The best example of this 1is the manner
in which the sizes of spacecraft have been kept to
a minimum through the use of sophisticated
control systems. Decreases in sizes of plants
through improved operation would be of importance
in our larger cities where space is at a premium.

Reliability. The effects on the receiving waters
of failure to obtain the desired degree of treat-
ment either continuously or intermittently must
also be considered. A higher degree of reliability
will be required for a plant discharging into a
stream with no excess assimilative capacity than
for one discharging into a stream with consider-
able excess assimilative capacity. Additional
reliability can be obtained through either design
or improved operation.

Financial. The balance between design and operation
1s 1ntluenced by the feasibility of investing.in .
capital costs or operation and maintenance costs.

It is the author's belief that an increase in

the ratio of operating and maintenance costs to
capital costs would result in better overall
wastewater treatment for municipalities.

Flexibility. Another reason why industry favors
investments in operation and maintenance over
capital costs is the flexibility provided in
decision making with respect to time. Capital
can then be used to modify plants as technologi-
cal advances occur. On a shorter time scale,

it is conceivable that wastewater treatment
plants may be operated at variable efficiencies
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with respect to time in order to match the assimi-
lative capacities of receiving bodies of water.
Good operation would be essential in order to
obtain this flexibility in efficiency of treat-
ment.

Many of our current wastewater treatment plants have
been designed to minimize the need for operation. Although
'this is an excellent policy for those plants which do rot
have good operation, it can penalize those where skilled
operators are available. The intelligent operator could
use much more flexibility than is usually provided and on
occasion has modified the operation in order to obtain
more control. Gould (4), for example, was able to im-
prove operation of his activated sludge plant .by varying
the amount and point of introduction of raw waste -aloné
the length of the aeration basin. This additional control
feature has since been incorporated into several new de-

signs.
PROPOSED CURRICULUM

Since the first degree in environmental engineering is
the master's degree, the following discussion will be con-
ceraned only with curricula for M. S. students specializing
in process operations. A typical curriculum is shown in
Table 1. The actual curriculum would differ somewhat for
each student because of differences in background and ob-
jectives. It is assumed that the students pursuing this

course of study would be recent engineering graduates
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TABLE 1

TYPICAL CURRICULUM FOR AN M. S. STUDENT SPECIALIZING

IN PROCESS OPERATION

Course

Fall Semester

Analytical Chemistry . .. o' e,

Physical Chemistry . . . . .+v « o o,
Organic and Biological Chemistry . . .
Microbiology . ¢ o v v v 4 ¢ o6 o e
Unit Operations of Sanltary
Engineering. . . ¢« + .o o4 o

Systems Engineering I. . . . « « v .« &

Spring Semester

Systems Engineering II . . . « ¢ ¢ o ..
Unit Processes of Sanitary Englneerlng

Unit Operations § Processes Laboratory

Analog, Digital & Hybrid Computations.

EleCtlve-- ° a o « " » e .0 s e . ...‘l.

Summer

Water § Waste Treatment Systems. . . .
SpeCial P'I'Oblem. ° ° o e o o ° . . . .

Semester Hours

o o - -
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who have had courses in statistics and computer programming
in their undergraduate curricula.

The chemistry and microbiology courses would be similar
to those currently given in most environmental engineering
programs but with more emphasis on automated methods of
analysis. Chemistry and microbiology, along with the
usual mathematics and physics of an engineering graduate,
are essential in assisting the student in understanding
how a process functions so that he can improve upon design

or operation.
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The unit operations and processes sequence would em-

e S

phasize both design and operation of those units most

3
i
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commonly used in water and wastewater treatment. Commonality

would be stressed; for example, the basic principles of bio-
logical oxidation and reactor engineering are common to the
activated sludge process, the trickling filter process; and
the anaerobic digester. The response of the units to
variable inputs would -be studied since this is of prime

importance in operation. Control of individual units would

be discussed and the factors which should be considered in

obtaining a proper balance between design and operation
would be examined. A laboratory is necessary so that the
student may learn to operate pilot units and take, analy:ze,
and present data in reports.

The portion of the curriculum which differs most

widely from existing pro'grams is that block of courses which
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stress the systems engineering approach. Three of these
courses, systems engineering I and II, and analog, digital
and hybrid computations, would be taught outside the depart-
ment by specialists in-these areas. In these courses, the
students would learn the fundamentals of mathematical
modeling, simulation, control systems, optimization, and
other important tools of systems analysis. An important
part of the computations course would be the 'hands-on'" use
of analog and digital computers which are :used for process
control. The application of these tools to the design -and
operation of water and wastewater treatment systems would
then be covered by environmental engineering professors .in a
later course.

The final course -in the proposed program.of study would
be a special problem selected by the student in consultation:
with his advisory committee. The problem could be concerned
with the design and/or operation of a particular unit opera-
tion or process or some-aspectrdf an entire treatment: system.
A professional engineer, currently involved in design and/or.
operation, would be asked to serve on the.student's .committee
to assist in.injecting realism into "the problem.

The attention devoted 'to -the M. S, .curriculum is not
meant to imply ‘that Ph. D. study could not be conducted in
plant operations. On the contrary, the author ‘has several
Ph. D. students doing research in such areas as dynamic

modeling and control of the anaerobic digestion process,
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stability of the activated sludge process, and computer
control of wastewater treatment plants. It has been the
author's experience that this type of research is at least
if not more difficult, than the usual scientific or design-

oriented research.
ECONOMICS OF IMPROVED OPERATION

The question may be raised that the use of sophisticated
control systems or the hiring of graduate engineers for
plant operation would be uneconomical. The author contends
that BOD loads to receiving waters can be reduéed by‘im-
proved operation at a.cost per pound of BOD removed which
is less than that currently being expended for conventional
wastewater treatment. An economic analysié~hés been made"
for a 100 MGD activated sludge plant (cépital cost of
$22,000,000) (Table II). Thé total cost of BOD removed is
5.1¢ .per pound. If it is assumed that the average effi-
ciency of BOD removal can be increased from 87.5 to 92.5 per
cent by improved operation, then at this same cost of 5;1¢‘
for each extra pound of BOD removed, Qe could afford an
additional investment of $154,000 per year for operation
and maintenance or we could invest an ad&itional $2,200,000
of capital in a control system. Since a computer control
system can be obtained for’$40b{000 to $600,000 (8, 11) and
M. S. level graduate engineers can be hired for $12,000 to

$15,000 per year, it can be seen that improved operation 1is
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TABLE II

ECONOMIC ANALYSIS
100 MGD ACTIVATED SLUDGE -PLANT

Capital Cost . . e $22,000,000

Debt Service . . « & ¢ v e v v v e b e e e e s ;-.-4.3¢/1600 gal.
Operation § Maintenance. . . . "+ v &« .« « & « « & & .« 3.1¢/1000 gal.
Total Treatment CoSt . « . ¢ « « ¢ 4 o .o o« o« o « o 7.4¢/1000 gal.

Assume average efficiency of BOD removal is 87.5% for an input
BOD of 200 mg/1

BOD removed per 1000 gal. v e e e e e e e s 1.46 1b.

Total treatment cost/lb of BOD removed . e e e ‘5.07¢/lb.

Assume average efficiency of BOD removal is increased to 92.5%
by improved operation

Additional BOD remeved per 1000 gal . . . .-. . 0.0834 1b.

Value of additional BOD removed at
© 5.07¢/1b. . . .. v v v 4w 4. i . 0.4234¢/1000 gal.

Additional investment that would be justified

Increase in operation and maintenance budget
for higher operator salaries, increased : - '
training effort, more personnel, etc. . . . $154,000/year

oT

Extra capital investment in control
SYStem . '« v + 4 + «.. « « o « +-$2,200,000

Cost data from Smith (10). Adjusted to June, 1969, USPHS Sewage
Treatment Cost Index. Interest rate at 5% with 25 year amortlza-
tion and maturation period for bonds.
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economically justifiable. The economic calculations pre-
sented should be conservative. In many plants it may be
possible to increase the average efficiency of BOD removal
to more than 92.5 per cent. Improved opefation should
result in decreased utility costs and operating supplies
costs. Improved productivity in the amount of waste that
can be treated per unit of plant capacity may be obtained.

It is of interest to compare investments in controls
for the wastewater processing industry with that of the
chemical and petroleum industry. Figure 9, from Silva (12),
shows the rate at which investment in controls by the chemi-
cal and petroleum industry has progressed since 1955. In
1968, the percentage of the total plant cost invested in
controls was approximately 12 per cent. This industry ap-
parently feels that additjional investment in controls is
profitable. For comparison, an investment of $2,200,000 in
controls for the 100 MGD activated sludge plant illustrated
in Table II would represent 9 per cent of the total plant cost.

The author has been unable to find a tabulation of cur-
rent investments in controls for wastewater treatment
plants. However, Salvatorelli (13) has reported an in-
vestment of 4.5 per cent of total plant cost in the
monitoring and control system of a specific wastewater
treatment plant. Since he considers this monitoring and
control system to be fhe.largest én& mosf completeqof ifs

type ever constructed, the usual investment in controls
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for wastewater treatment plants is probably considerably

below 4.5 per cent.. It would appear that we could afford
increased investment in plant operation whether it be in-
control systems or increased quantity and quality of

operating personnel.
SUMMARY AND CONCLUSTIONS

Wastewater treatment plants require skilled operation
because of fluctuations in wastewater flow and composition.
However, most plants are in a primitive state with respect
to process operation.. Improved operation could maintain
plant efficiency nearer the maximum and increase plant
productivity. It can be obtained by increasing the quantity
and quality of personnel involved and by using modern control
systems.

Control systems used in wastewater treatment plants
range from manual control to centralized automatic control.
Many of our plants are not far from the manual control
stage and could make more use of conventional control
systems such as indicating and recording instruments and
local automatic controllers. Investigations are now under-
way on the use of computer process control for wastewater
treatment plants. Although the adaptation of these -plants
to computer control will be a difficult and time-consuming

task, the rewards can be substantial as demonstrated by the

experience of industry.
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The type of control system selected must be suited to
the operating personnel of the plant. The more complex
systems are only applicable to those plants where.graduate
engineers with the proper educational background will be in
charge. In order to produce these engineers, environmental
engineering programs in the universities must strike a
better balance between design and operation. Students
should be given the opportunity to perform research on the
operation of existing plants.

Improved operation through the use of modern control
systems and the hiring of graduate engineers for plant
operation is economically justifiable. Additional BOD
removal can be obtained through improved operation at a
cost per pound of BOD removed which is less than that cur-

rently expended in conventional wastewater treatment plants.
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THE FUNCTION OF MEDIA AND INSTRUCTION

Robernt B. Lorenz
Ogfice of Instructional Resounces
College of Medicine
Univenssty of Venmont
Burlington, Venmont

SUMMARY

The book was the first mass medium that permitted a
message sender to record his thoughts for use by receivers
at other places or at another time. The communication
technology existing to'day provides communicators with re-
sources for improving large group or individual presentations,
but requires the would-be communicator to identify his audi-
ence and their needs, specify his learning goals, select
devices and design messages appropriate to the conditions

under which they will be used.

BODY

Ever since man began trying to communicate some in-
formation to others, he has used aids: voice, gestures, and
lines drawn in the sand with a stick. (AIDS: devices and

materials used to assist a human presenter, not self-

~ supporting).

Face-to-face instructors today use a chalkboard re-

placement for the stick and sand. Instructors also use

R0'/
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technology in the form of opaque, slide, overhead, and
motion picture projectors, television, audio tap recorders,
and computers.

As man worked with instruction and technology he dis-
covered and developed combinations of recording media that
permitted students to learn without human instructors present.
Analyzing the interaction between learners and recorded mes-
sages provided researchers with data and helped them to pre-
dict ways in which technology could be used more effectively
to promote learning. For example, researchers have found
that knowledge of results can contribute to a student's
learning.

Today's communicator has such a wealth of instructional
resources, he has a problem deciding which to use. He
must look at his audience and decide whether instruction
can best be carried out face-to-face, in large groups or
small, or in isolation by individual learners. Large city
banks with high turnovers of tellers use a classroom setting.
The medical profession, scattered over the nation, faces
the task of continuing the education of physicians where
they are, in their respective offices and hospitals. The
difficulty of getting many physicians together at any one
time suggests an isolated individual approach.

Continuing medical education currently uses the p{rint
and audio medium. Their efforts with the distributioxfx of

television and radio messages have been troubled by
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scheduling problems. In an age when 'many homes have tape
recorders and slide projectors, a combination slide-tape-
print package seems to be a viable means for the mass dis-
tribution of instructional messages to such an audience.

"The success of an instructional program depends on
the systematic development of needs, an information network,
the careful preparation of messages, and a clear statement
of learning goals. The program can be efficient if the in-
structional materials are mass-produced for distribution.
The program can be effective if the needs of the local
organizations can be funneled to a central organization and
combined so that a consensus of needs can be established.

The following list of readings is suggested for in-

dividuals wishing to learn more about the role of media in

instruction.

Broadwell, Martin: THE INSTRUCTIONAL OBJECTIVES, Addison-
Wesley, 1968.

Mager, Robert; PREPARING INSTRUCTIONAL OBJECTIVES, Fearon
Publishers, 1963.

Kemp, Jerrold; PLANNING AND PRODUCING AUDIOVISUAL MATERIALS,
Chandler, 1969.
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A SYSTEMATIC APPROACH TO INSTRUCTION: TINNOVATIVE
AND SENSITIVE

Robent T. Filkep, Ph.D.
Dinecton of Studies
Institute fon Educational Development
EL Segundo, California

An approach of this nature is by definition, innovative,
if only because of its prior absence. 1In order for this
kind of instruction to take root and survive, a high de-
gree of sensitivity must be demonstrated by the architect
and implementors of the instruction.

A many-sided mandatory awareness is required; that
takes into account the motivation and needs of the student
for vhom the instruction was designed, the institution that
must "live with" the instruction, and the employer who is
the recipient of the trainees, the product user, and,
finally, society.

Innovations, such as systematic approaches to in-
struction, are, as Sir Francis Bacon described: '"As the
births of living creatures, at first are ill-shapen, so
are all innovations. . . but though they help by their
utility, yet they trouble by their inconformity. Besides,
they are like strangers; more admired, and less favored."

Yes, innovations are sometimes hard to accept, as
Bacon goes on to say -- yet in present day circumstances

there are many worthwhile ones to consider.
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This innovation -- the systematic approach to instruc-
tion, has as its prime focus the development, application
and evaluation of approaches, techniques, and aids to im-
prove the process of human learning. Impficit in its use
is the concern that learning objectives should be carefully
considered at the outset along with the means of assessing
whether these objectives have been attained at the end of
instruction. The best innovation 44 {interested as much with
the needs of the Learnen as with those of the teachen. In
addition to stressing greater effectiveness in the learning
process, it considers it equally important to secure
greater efficiency in the management of this process.‘ This
innovation has a direct interest also in questions of utili-
zation of'manpower, and plant, and in the interrelationship
of finance, planning, and administration. All these con-
sidenations imply a carefully planned use of the rnedources
available, taking""resources" in the widest sense to in-
clude human, material, architectural, financial and other
elements in the design of learning systems for education
(Project Aristotle, 1967).

What is meant by a learning system? A learning systen
is essentially an arrangement of stages in education which
follows upon a detailed examination of the purpose of each
stage. The early stages are ccicerned with learning re-
quirements from which follow defined objectives and a planned

curriculum. These are succeeded by course constructions

‘ A 3‘.-261




257

(complete with internal evaluation procedures) and de-
cisions concerning methods and media of presentation.

Later, when the required resources have been made available,
courses are conducted experimentally and sufficiency tested.
This process will provide valuable data to be used in its
subsequent modification and improvement. Finally the

whole process begind again with a fresh examination of the
Learning objfectives, emphasizing the fact that an education
dystem must be cyclical 4Ln nature Lf Lt 44 to remadin con-
tinuously nelevant (Figure 1).

Earlier we mentioned the necessity for a concern with
sensitivity and awareness. You may ask, where does this
come in? It has to do with the relevance of the education
system and constant feedback from the curriculum. And per-
haps most important, it has to do with the relevance of the
curriculum to the smallest component in the total syétem --
the individual student.

Karl Deutsch has suggested that an organization that
is to steer itself must continue to receive

. . a full flow of three kinds of information:

§4inst, information about the world outside; 4econd,
information from the past, with a wide range of
recall and recombination; and third, information
about itself and its own parts. Let one of these
three streams be long interrupted and the organi-
zation becomes an automation, a walking corpse. .
It loses control over its own behavior, not only
for some of its parts, but also eventually at its

very top.

262

ot




258

FIGURE 1. FEATURES OF AN EDUCATIONAL SYSTEM.
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The innovation being described to you who are concerned
with educational systems for operators of water control
facilities has certain important features:

1. An attempt to include the influence of learners
themselves on the initial construction and
subsequent improvement of courses

2. The measurement of attainment

3. The matching of media and human resources to
curricular development

4. The general attention paid to logical planning and

5. Use of the full potential of educational evalua-
tion.

The innovation also demands much needed concepts and

techniques for utilizing more fully the potential of edu-
cational evaluation. As Stake and Denny suggest in the

1969 NSSE Yeanbook:

. . . specific technical skills suited to educational
testing and to educational research (to the surprise
of some) are not perfect suited to educational
evaluation. Mobilization of the appropriate skills
will require recruitment of already skilled persons
from other fields in addition to the training of
personnel from our own ranks.

This innovation, to which I refer, is concerned with
the learner and the background and experience he brings
to the learning situation; a clear definition of the ob-
jectives for individual learning experiences integrated
with the overall goals for an institution, a commitment

for continuing evaluation and for an attempt to assess how

/
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effectively the goals and objectives have been obtained,
and a corollary commitment to revise the instructions to
reach the stated objectives.

Before we go any further, let us review what we mean
when we use the terms 'goals" and 'objectives."

A goal is a statement that proposes desired and valued
competencies, states of being, and/or general levels
of proficiency to be achieved. Goals are achieved
through the accomplishment of objectives within an
educational entity.

AN EXAMPLE: All graduates should be well-
informed and possess knowledge about the structures,
processes, and functions of government.

An objective is defined as a quantifiable and/cor
observable achievement accomplished under specifiable
conditions. Objectives should reflect the critical
factors required for the achievement of a goal.

Objectives can be found directed toward meeting
goals at many levels. For instance, objectives can
be stated for curricular, course, and daily class-
room assignments.

However, when initially specifying objectives for
your program, it can be helpful to consider objectives.
primarily at two levels: curriculum-program objectives,
and performance objectives. Sub-categorization, sub-
division, striation, etc., can come from these.

Curriculum-program objectives are competencies
that result from student involvement in curricula or
programs of study (such as the water pollution control
facilities program). They consist of the skills
directly related to particular disciplines.

FOR EXAMPLE: A curriculum-program objective
might be 